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Introduction: 


Origins 

While this book reprints seven academic papers and related material, its origins are 
not in the dry, technical world of academic theory. It started with comic books. Before | 
went to school, before | learned to read, | ‘read’ comic books at home. Four decades 
later | was again reading them at home, and developed mythic algebra from them. 

Mythic algebra is a hybrid system of various parts of basic mathematics, sets and 
algebra cobbled together to describe the symbolic processes of the mind. Originally 
derived from mythology and superhero comic book stories, the system has been aimed 
to cover all mental activity, incorporating non-mathematical processes like mental 
association. This led to the idea that mythic algebra is the ur-mathematics out of which 
true mathematics, and any other language, evolved. 

This collection of academic papers is based on a radical assumption, that the mind 
works on symbolic processes which are the same no matter how expressed. Today’s 
educators speak of different learning styles, which is no doubt true. Beyond this, 
everyone assumes that each field of thought, each subject area, involves different ways 
of thinking. How one does mathematics differs from how one understands the arts, 
stories, language, or any other mental activity. Yet we have one brain for all of this, and 
while scientists can identify different areas of higher brain activity depending on type of 
thought, all areas are said to be interconnected. There are also many different types of 
connection: chemical, electrical, physiological, organelle, and perhaps electromagnetic 
broadcast. But if all these are considered the building blocks, what structure do they 
make? 

Notwithstanding the actual variation of brain parts and connections, when they all 
work together, does it make a single, unified process? Obviously it does, since we are 


autonomous animals that think and move on our own. While this fact is easily conceded 


on the level of body motion and physiology, it is rejected at the level of thought. Our 
personal conflicts, our ambivalent desires, are taken as signs of the competing systems 
in the triune brain, the reptilian brainstem versus the mammalian midbrain versus the 
human frontal lobes. Yet the triune brain produces a single person, even if it is only a 
highly evolved radio box to receive a spirit. Leaving aside spiritual questions, how could 
any unity of process be recognized? How could this be described in a functional notation 


system? 


Enter ‘the new math,’ that abandoned approach to teaching grade school 
mathematics in the 1960s. | am a product of that, for | absorbed the emphasis upon sets 
as a basis of understanding the world. It has colored my thinking, becoming my natural 
viewpoint upon anything, long before it inserted itself into my way of thinking about 
comic books and the first published paper here (from 2000), ‘Mythic Spacetime.’ | get 
ahead of myself, and must retreat to earlier decades, to give an unpublished example of 


a worldview colored by sets. 
Singular They 


We arrive next at Singular They, an unpublished paper on the set logic of pronouns 
used in the English language. As noted, this kind of thinking was a precursor to mythic 


algebra three decades later. 


The following paper from 1981, ‘Set Theory and Some English Pronouns,’ was worked 
out after a much longer class paper on the use of singular ‘they,’ done for a 
communication course at Arizona State University in Tempe. That course paper was 
titled ‘Linguistic Neutralism: Everybody as They,’ and surveyed history and social use, 


briefly mentioning set theory implications. 


Set Theory and Some English Pronouns 

Abstract 

The use of some third person pronouns corresponds with the mathematical rule for set 
unions. This leads to speculations about semantics and the place of mathematics among 


linguistic universals. 


Descriptive linguists recognize a nonstandard use of a pronoun called the 
singular they, referring to uses of they, them, their, and theirs. An example is the 
sentence, ‘Somebody gave their donation anonymously.’ A prescriptive rule would have 
the sentence as, ‘Somebody gave his donation anonymously.’ for what is sometimes 
called the generic he. As for singular they, Ann Bodine (1975) traced its use through 
every recorded century of the English language, and showed how it filled a logical gap in 


the language, for a singular sex-indefinite pronoun. 


Let us further pursue this logic, and state those principles of use: why do we say 
they when we mean either a he or a she? In our minds, we have two possibilities, of 
opposite sex. Only one of those possibilities will occur in reality, but that is irrelevant. 
The purpose is to communicate thoughts that consider both possibilities, so we use a 
plural pronoun. This is analogous to the mathematical formula for set union: aorb=aU 
b. Singular they indicates a union of two sets to compose a new set in which a member 
taken out of this new set could be from either of the two sets that combined. 

It is as if we had two different semantic categories. The potential category 
indicates the basic complete picture of all elements. In mathematics that is the portrait 
of the sets and their union. The actual category is the result of performing some 
operation on the sets. In mathematics that would be taking out one element, but in 
English grammar that becomes the use of the singular they. In the potential category, 
singular they is actually plural. The potential category is operated upon to become the 
actual category, and the proof that something has happened is shown by a plural 
pronoun becoming singular. This happens as long as the actual situation provides the 
context and not the hypothetical situation, in which case the pronoun would again have 


a plural meaning. 


Pragmatics are involved in the use of singular they also. If a speaker had time to 
emphasize that either sex was meant, then ‘he or she’ may be spoken or written instead 
of they. However, if fast talking were going on, and the speaker didn’t want to call 
attention to such details, singular they may be spoken without awareness, just as a 
natural feature of the grammar. 

As for syntax, singular they can show up as any kind of noun phrase function: 
subject, object, or modifier. Singular they encompasses four words. These words often 
show up with other indefinite pronouns, such as some-, any-, no-, or every- ending in — 
one or —body. A further example besides the one used at the start of this paper is the 
sentence, ‘If anybody shows up, give it to them.’ 

G.L. Brook (1964, 128) remarks upon the Old English adoption of the pronoun 
they from Scandinavia as a rare example of pronoun borrowing between languages. 
Jespersen (1938, 74) mentions other indefinite singular pronouns used in the history of 
the English language, including a contraction of them to ‘em, which is still in use today. 
The utility of they for indefinite singular usage may have contributed to its permanent 
establishment in the English language. 

Perhaps other terms can cross over into other languages to fulfill set theoretic 
needs, or a language has a built-in flexibility to allow for such combinations among 
potential and actual categories. It would certainly be amazing if set theory principles 
from mathematics were not universal linguistic concepts. That might imply that any 
non-western language could create a different kind of set theory, and a totally foreign 
mathematics, to shatter our illusions of scientific truth. What we had thought was an 
unending universe of mathematics would turn out to be only one of many unending 


universes. 
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Forty years later, | can critique this paper as still valid even if the historical 
progression in usage is unclear. They was first used in English for uncertain singular or 
plural persons, then centuries-worth of prescriptive grammarians and school teachers 
have tried to limit it to plural only. Regardless of the origin of singular they, its modern 
use in violation of taught grammar shows a kind of set function where ‘male or female’ 
is thought of as plural, thus one selects a single choice from plural possibilities, so the 
taught label from plural comes to mind to use. Descriptive grammar is then vindicated 
by set theory, no matter which came first in history, single or plural they, or both 


together. 


This paper on they shows a first clue of sets and math processes turning up 
where they are not supposed to be, outside of mathematical topics. | did not pursue the 
matter further. After getting a Bachelor of Arts degree in mathematics, | got a master’s 
in library science and then a 13-year career in database publishing. Personal research 


and writing took other directions, but the new math works in mysterious ways. 


Imaginary Heroes 


From 1981, we must jump to 1992 when I wrote an unpublished book titled Jmaginary 
Heroes in the Age of Science: Archetypes in Popular Culture. There was one good idea in 
it worthy of publication, which was developed into this collection’s first paper, ‘Mythic 
Spacetime.’ Once the framework developed in 1992, it took five years of idle 
contemplation before that set theory insight resulted one night. I now reproduce the few 
paragraphs, from the 1992 book, which were my first thoughts on and coining of the term 


“mythic spacetime.” 


In standard myths, where does a hero commit violence? In the land of adventure, 


the fantastic other realm outside of normal society. This is part of the constructive social 


meaning of archetypal models, which modern society tries to erase in its rational models 
of law and order, but which persists as part of human nature: there is a proper place for 
violence. In ancient times, it was on the hunt. In modern comics, it’s on the hunt for 
criminals or super villains. The mythic land is the place where violence is the correct 
thing to do, and anywhere a superhero is on the job becomes a mythic land for the 
duration of the fight. This fits in with why most of reality seems to ignore superheroes in 
the comic book stories. 

It also fits with the history and prehistory of real humanity. The hunting mentality 
can be thought of as a kind of ‘mythic time’ when men access the archetypes of violence. 
Coming back to the hearth, they would engage in entertainment to tell of their deeds, thus 
recalling when they were using their instinctive skills, i.e. accessing archetypes. The 
original boon that they brought back was the game that they killed. Of course, the women 
had the superior skill of producing a boon out of childbirth. Either sex has its own version 
of bloody violence in the mythic space-time. 

The would-be censors of violence on TV probably give less thought to sports. 
This is the usual mode for people to access the mythic space-time, far more popular than 
the pop cultures I consider in this book. The socially acceptable channeling of aggression 
and violent urges into competitive sports is no doubt completely satisfying for the 
participants. For some spectators, it’s not completely satisfying, and they have to start 
fights or riot. For other spectators, it may be the equivalent of reading a comic book, with 


the added experience of getting to shout from the stands. Or in the TV room. 


The notion of a separate space for superheroes to slug it out nagged at me, with its 
resemblance to Mircea Eliade’s description of making a ritual space. One night in my 
caregiver years, sitting on a couch by my sleeping mother, looking at a TV screen, the 
notion to represent the characters as set elements occurred. The consequent idea came 
that elements were mapping between sets. The further explication of these ideas is 
presented in the first three papers, all published in the Journal of Literary Semantics, 
thanks to the instant approval of its founding editor Trevor Eaton, followed by editor 
Michael Toolan. 


First Trio: Journal of Literary Semantics 


So here is the one that started it all, which was inspired in part by contemplating comic 
books. It is the only paper that mentions comic books until the Wonder Woman article 12 
years later. Instead, Mythic Spacetime is the first of my Journal of Literary 


Semantics academic trilogy. 


Journal 
of 
Literary Semantics 


an international review 


Editor 
TREVOR EATON 


Offprint 
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Mythic spacetime 


MICHAEL GRIFFIN 


1, Introduction 


I present herein a system for describing myths, which uses mathematical set no- 
tation. This system focuses on the concept of mythic spacetime, abbreviated as 
M(s,t) where s stands for space and t stands for time. This M(s,t) concept will 
also be examined apart from the notation. 

Mythic spacetime is easily understood as the ‘once upon a time there was a 
kingdom’ place. It is also commonly understood as the ‘dreamtime’ of Austral- 
ian aborigines. But notice that these two common notions are radically differ- 
ent. One is the setting of imagination for story telling, while the other is a frame 
of mind of a native people. There are many aspects of this notion of spacetime 
in myth, and they can be distinguished as one adopts a framework of definitions. 

We begin by examining precisely what is meant by ‘mythic spacetime.’ What 
is meant by ‘mythic’? For our purposes, mythic is the opposite of real, We do 
not yet go into distinctions of what is a myth versus what is a fairy tale versus 
what is religion, etc. By real, we mean the world as our common senses perceive 
it. Thus, we abbreviate real spacetime as R(s,t). 

‘The sense in which to think of M(s,t) and R(s,t) is not just as plain enumerat- 
ed sets, but rather as algebraic sets. That is, M and R are functions which operate 
on the set elements s and t. Something which occurs in a real place in the world 
has R(s), real space, whereas something which occurs in an otherworldly place 
has M(s), mythic space. Something which occurs in human history has R(t), real 
time, whereas something which occurs outside of history has M(t), mythic time. 

The possibilities begin to get complicated. How to retain a simple definition 
which avoids scholarly contention? The productive path can be found by com- 
paring two apparently opposed viewpoints. We begin with a master mythologist. 

Mircea Eliade came the closest to using the phrase ‘mythic spacetime’ in his 
book The Myth of the Eternal Return (1974: 20-21). In discussing the ritual use 
of consecrated space, he wrote, “Through repetition of the cosmogonic act, con- 
crete time, in which the construction takes place, is projected into mythical time, 
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in illo tempore, when the foundation of the world occurred. Thus the reality and 
enduringness of a construction are assured not only by the transformation of 
profane space into a transcendent space (the center) but also by the transfor- 
mation of concrete time into mythical time.” 

So, Eliade said it essentially jn 1949. But a contrary view was held by Susanne 
K. Langer. In her 1942 book Philosophy in a New Key, she propounded an ev- 
olutionary mode! of mythology (Langer 1968; 152 pp.). She said about myths 
that, “Their stage is the actual world—the Vale of Tempe, Mount Olympus, the 
sea, or the sky—and not some ungeographical fairyland.” To Langer, fairy tales 
were the most unrealistic end of a continuum, progressing through myth into 
religion, which was taken as true reality. An intermediate stage between fairy 
tale and myth was considered as the legend of the culture hero, whose “activi- 
ties are in the real world” although “He is half god, half giant-killer.” 

One could dismiss the issue between Eliade and Langer by saying that they 
are talking about different things: cosmogonic versus culture hero stories. But 
there is some overlap of these categories. For example, gods may have adyen- 
tures which explain the origins of parts of the world, but so do culture heroes. 

Elucidating the details of the differences between Eliade and Langer leads to 
the mathematical notation. 

If we can say that Eliade wrote of M(s,t), then we can also say that Langer’s 
view of mythic spacetime was R(st) instead. How to reconcile these opposite 
views? We do so by looking at the uses of mythic spacetime. The functional na- 
ture of the sets now becomes apparent, for there is an exchange going on be- 
tween the two sets M(s,t) and R(s,t). In mathematical language, the sets are be- 
ing transformed. To see these transformations, we need to take a wider view of 
just what is going on in stories of myth. 

We need a couple more set elements besides s and t. Let p stand for people 
ora person, and let x stand for a thing, whether an object or a deed. We can then 
describe everything that goes on in a story with the four set elements (p.x,s.t). 
Of the six journalist's questions—who, what, where, when, how and why—we 
have covered the first four. The how and why will be revealed as the mythic 
functions or transformations, since these notations are descriptions of the total 
story. A myth is a story about how and why things are as they are, or how and 
why a person did some deed. 

We now have two basic starting sets, M(pxst) and R(p.xs.t), with four vari- 
able set elements p.x,5,t. So far, we have two functions, M and R, which we will 
call a mythic state and a real state. To describe what goes on in stories of myth, 
we need to define only three more functions, which make use of the M and R 
states. 

‘Two functions can be considered inverses of each other. These are the break- 
through function, M/R, and the crossover function, R/M. A breakthrough is de- 
fined as the mythic breaking through into the real. A crossover is defined as the 
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real crossing ove! 
em io ormtea Ae the mythic These two funetions operate on the variables 
.x,86 We start with pure M(paxat) and R¢ : 
; KNEE PAXwl) sels and then alter their e 
tents according to how a story goes Perens 
a example of an M/R function would always be written in the order 

(), with the four variables distributed inside the parentheses to fit a par- 


ticular story. For example, if a 
or exa . if a god comes to earth, the story is writte 
M(P)R(xS). Similarly, an R/M function is written in the order ROMO. A 
example isa hero going to the land of the gods: R(p)M(x,s,t). ; 
Hes final function to be defined is the transform, written as an arrow, +. Usu- 
ly, ae works for any combination of M(p,x) and R(p,x). As one would exnect 
i ie se as when some person or thing is transformed into another. Gener- 
a y ts ree et of transforms can be found: spells, transfers and shapeshifts. 
say a god puts a spell on a mortal, turnin, an i 
puts a ortal, ig a woman into a tree. We hi 
ROP) > R@), writing just those variables which are affected instead of the full 
sets, peas is what supernatural characters do, so we would write, for ex- 
ane le, M(p) — M(x) if a god turned into a dragon, or M(p) > R(x) ita god 
pee intoa swan. Transfers are of the spirit, as when a mortal is turned into a 
8 e would write R(p) * M(p). Or if a god inhabited a mortal’s body by tak- 
ing possession we would write M(p) > R(p). 
Pies is kas type of transform which may be called the Eliade transform 
is what he most addressed. It concerns the cosmogoni 
i gonic cycle of earthl 
one sacred returns, When the golden age of the gods is supplanted by the age a 
on earth, we have M(s,t) > R(s,t). However, when heaven comes to earth 
and the world is transformed, we have R(s,t) > M(s,t). 
Hae can take note of Langer's disagreement with Eliade again. Langer saw re- 
# i in a lane but the irreducible element in such a view is R(t), real time. 
1 gods cavort in heaven, it’s all right with Lan, ith: : 
f e e ger as long as it happens on 
ee Rass So we define a Langer-type set as one that ends in R(t) no matter 
wha the real or mythic state of the other elements p,x,s. A Langer-type function 
is always based in R(t) as the last element of the sets. This shows the conven- 
se of listing set elements in their journalistic order p,x,s,t. 
a ith the Langer-type sets and functions defined, we have clarified how Lang- 
: : ee ae ae Mythic spacetime to Eliade implied a time out- 
time, but to Langer this was still a real time. It must be 
t ti 3% noted th; 
oa basic definition of real versus mythic does not come from Langer or Eliade, 
a is merely a starting necessity of this mathematical notation. I have taken a 
: eis Sai onto two people’s writings, to see how they fit it. |can now 
onstrate the util lity of this shorthand system in describi t i 
making further speculations about its value. i ai 
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2. Applications 


Pick a story, any story, and you can write it in this shorthand notation. oe a 
serves as a kind of cataloging to show how stories of ent eta ee ee ss 
i ificati Peter R. Stillman’s 
or differ. To take one classification scheme, e : - 
Introduction to Myth covered four main motifs: The Hero's guste a ts ‘ 
from Innocence, Dualities, and Fertility: Cycles of Nature. We shall catalog 
les from these four motifs. he : 
eee the Hero’s Quest, we may address the tripartite division so ey Te: 
searched by Joseph Campbell (1973, 1988): separation, adventure, an see 
‘The separation stage at the start of the hero’s story has already been not a s 
above: R(p)M(x,s,t) is an example where the hero crosses ei into es a 
; ic thi ite it in a longer fort 
i t, to do a fantastic thing, We could write i ; 
Roe IR(p) Mx s,t). Once we are in the adventure stage = aie : 
iplet 1 i imply being in a mythic state, puttin, 
mplete, and we must write the hero as simply b in a myth ng 
id foe to R(p)M(x,s\t). If he brought earthly things site him it See A 
i to the normal world, 
ten R(p.x)M(s,t) instead. Once the hero returns : 
ae eon from the mythic, so we write a breakthrough function 
R(p)M(x,s,t)R(p,x.s.t). End of the hero’s story. ; : ; ; 
chia have taken this heroic story formula with mythic spacetime ae 
side of normal time. No time or any time could have passed while the _ , = : 
his or her deeds. If the story matched an earthly timeline ee we a = es 
i d functions. ‘This woul y 
written the three stages as Langer sets ani d 
R(p.x5,)/R(p)M(x.s) R(t) for the separation, R(p)M(x,s) R(t) for the adven: 
and R(p)M(x,s) R(t)/R(p.x.st) for the return. : 
he ed is the Fall from Innocence. The most famous and first ce 
cited by Stillman is Adam and Eve in the Garden of Eden. Going by the me 
text of Genesis, the whole story can be notated as in R(s,t). There are two a 
ic trees in the story, those of eternal life and of the knowledge of good and evil. 
Taking Adam and Eve as the first real people, we can then notate the story as 
R(p)M(x)R(s,t). There may be crossovers when God and cherubim come. to 
earth, but the story is about Adam and Eve. Likewise, there isa transformation 
spell put upon the serpent, but it was taken as a real thing to begin with, so its 
tate did not change from R(x). ; ; ee 
5 “The next motif category is Dualities, and many notations are pas oe 
man cites an Iroquois creation myth involving twins. This is all. in ate a 4 
R(p.x.s,t). However, Stillman notes how the Greeks persone a = 
in the god i i Ilo. We could say that Apollo 
the gods, such as with Dionysus and Apol Is 
‘ti re represented sober reason while Dionysus the fertility “ae ae 
i i i rth, with Apollo’s = 
drunken orgies. Let us consider their adventures oneal , 
ee and Dine attendant satyrs. Their stories would be described as 


M(p.x)R(s.t). 
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The last category ix Pertility: Cyelos of Nature, and again we have more than 
one possibility, One would expect that singe we ate into nature We are using, 
R(xs). But not always, as the story of Persephone shows, Here it resembles 
the notation of the Hero's Quest, for Persephone was dragged into the under 
world from the earth. When she returns to the world then spring occurs, and 


when she returns 


© the underworld then winter occurs, With Persephone we 
have an unending cycle of breakthroughs, which serve as triggers for the sea- 
sons, If Persephone were a mortal we would also have an unending cycle of 
crossovers, But since Persephone was the daughter of the goddess Demeter, 
the notation cycles as M(p)R(x,s,t)/M(p,x,8,t)/M(p) R(x,s,t) ad infinitum. 

We have now covered the four common motifs, so let’s consider other exam- 
ples. What of some Bible stories such as God stopping the sun for Joshua during 
a battle? How do we notate miracles? These are Langer functions, for divine in- 
tervention occurs into the world. The sun is an R(x), so God’s stopping it is writ- 
ten as a breakthrough, M(p)R(x,s,t). Or is it also a partial Eliade transform, for 
by stopping the sun and the moon God was stopping earthly time. Then we 
could write M(p)R(x,s,t) + M(p)R(x,s) M(t). The case of Joshua illustrates that 
there can be an arbitrary nature to the assignment of notation, depending upon 
what one wants to focus upon. 

Miracles can also be written as crossovers and regular transforms. When 
Elijah rode a chariot of fire into heaven, he was crossing over, R(p)M(x,s,t). 
This case also illustrates that story notation can change throughout. Before 
Elijah got to heaven, the chariot of fire was on earth, so we would have 
R(p)M(x)R(st). This notation indicates the breakthrough nature of the chariot 
coming to earth. 

Restricting the notation to overall motifs of stories seems to be the way to make 
it most useful, if one wanted to construct a catalog of similar sets. The notation is 
probably most limited by the broad nature of element x, the “what” of a story, 
which combines objects and actions into a single variable. But such broadness en- 
ables one to more easily resolve whether the x element has a mythic or real state. 

Distinguishing M(s,t) from R(s,t) is relatively easy. It can be so easy that mod- 
ern storytellers may openly use mythic spacetime. We will next look at exam- 
ples of this, and also some scholarship on the subject of mythic spacetime. 


3. Mythic spacetime used explicitly 


Modern storytellers and scholars do everything possible with mythic spacetime. 
It is a familiar concept, part of every good writer's basic tool kit. Like any tool, 
it is used much more than it is analyzed. 

Robert Bly made passing scholarly mention of M(s,t) in his recent book The 
Sibling Society (1996: 10, 99, 199). In discussing the tale of Jack and the Bean- 
stalk, he remarked, “It’s clear that we are now in “the other world,” the place 


10 
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where all time is present time, where all historical periods exist together, andcer- 
tain actions take place over and over.” About a Norwegian story, he said, “That's 
as much as we can say about that odd conversation, and the transformations that 
follow it, because in truth it is a ritual conversation taking place in mythological 
space.” And finally, he wrote later on, “To read a symbol means to walk along it 
until you cross into a world where events other than those on earth happen.” 

‘Another consideration given to M(s,t) occurred in the Spring 1990 special is- 
sue of Parabola devoted to “Time & Presence” (Eliade 1990; 21 pp.). The only 
article on it, though, was an excerpt from a 1952 book by Mircea Eliade, Images 
and Symbols. The article was titled Observing Sacred Time, and it is a good sum- 
mary of Eliade’s view of cycles of sacred and worldly time. The rest of the jour- 
nal took many perspectives on time other than western culture’s linear clock 
time. These articles show that there are more kinds of time outside of linear 
time than mythic spacetime. However, most of these would be subsumed under 
R(s,t) for purposes of shorthand notation. 

The Spring 1998 issue of Parabola was more directly concerned with mythic 
spacetime, since its theme was ‘Millennium. Various articles made passing 
mention of the time outside of time, and the journal’s editor even referred to 
Eliade’s “in illo tempore. Or faeric time.” This occurred while discussing dream- 
time with Ursula Le Guin, who also called it “mythtime”(Appelbaum 1998: 23). 

‘An ultimate examination of time and myth is the 1951 Eranos Meeting pa- 
pers devoted to the topic of Man and Time (Campbell 1983). Eliade has another 
contribution in this book, once again propounding his cyclical views. Like the 
Parabola issue, most of the papers deal with other aspects of time than mythic 
spacetime. Besides Eliade’s paper, the other one which most directly addresses 
M(s\t) is a 1949 essay by G. van der Leeuw, Primordial Time and Final Time. 

We can find much more of M(s,t) in popular culture, including movies, television, 
books, and even superhero comic books. Superheroes are usually thought of as es- 
capist power fantasies for boys, but the genre is taking on more sophisticated tools 
to fit its own formulas. A few examples of explicit M(s,t) will illustrate this point. 

In issues 7-9 of The New Wave published by Eclipse Comics in 1986, the su- 
pergroup of the same name is taken to Stonehenge to fight villains from an 
‘Arthurian Avalon. When one of the group asks “When are we?” one of the lo- 
cals answers “You are outside time.” Author Mindy Newell also mentioned 
TH. White’s The Once and Future King and Marion Zimmer Bradley’s The 
Mists of Avalon in the comic book story. 

DC Comics, owners of Superman and Batman, had the original supergroup, 
the Justice Society, which began in the World War Two era. In 1986, they were 
sent “across time towards the mythic place in limbo where Ragnarok would 
take place” to battle demons forever. ‘Their eternal battle only lasted until 1992, 
when they returned to earth in issues 3-4 of Armageddon Inferno, written by 
John Ostrander (and quoted here). 
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Marvel Comics owns §; 
: a Is Spiderman and the X Men, both of whieb 
; na Hoan be seer 
apes cals eg a 1995 TV storyline, the X-Men battle to save the ie 
1s, airevelying axis of timelines for the whole univ 
ag and is threatened by a villain called Apocalypse. 
Pek: koe rege compas like DC and Marvel now have complete cos- 
‘ed out, which include the traditional mythii i 
Sui nga Kee ythic spacetimes, Heaven, 
i anner of underworlds exist, 
other as if they were merely i i i ieee 
ly inhabited planets in the same univ. 
a ae not explicitly outside of real time, though. wilco nougs 
Ae of wipigomie book universes which are also outside real time are time 
bis ee Bene eran! out of science fiction. For example, Superman some- 
s interacts with the Linear Men, a grou; jntaini i 
i ; i ip devoted to maintaining th i 
ty of time, Their headquarters is a in li Sac laetl 
place in limbo called Vanishing Point. I w 
- [would 
a spelen he aaa M(s,t) because they are manipulated by technology. They 
null zones within R(s,t). In contrast, the X-M ited 
‘ FE 4 -Men TV story cited hi 
ae say asa feature of nature, manipulated by psychic powers aa as 
=e 3 be ees so with science fiction and fantasy books. Science fic- 
is to exploit time travel or parallel universes, li : ‘ 
s, linear phenomena which 
are not M(s,t). Fantasy, on the other hand, tends to use fairy tale settin, d 
wizards who can step outside of reality. i 
Robert Holdstock has written i 
a fantasy trilogy that is all about M( 
s,0): Mytha- 
ee eid (1988), and The Hollowing (1993). The ne ca 
ood, a primeval forest in Britain, full of s i : 
typal characters grow from the wood: ' aint 
ow ls, such as Green Jack. In the last 
ene ae explicit about time; “Ryhope Wood, the wood in France: at 
i same wood, they share a common time, : 
: , a. common space, a dimension 
ac ee see, the same shadows, the same dreams. We have no way of defin. 
es is iS imaginary time, this sylvan time. It’s beyond our language.” (p. 281) 
cee ‘ done $ characters are archetypal in a Jungian as well as literary sense. 
Pana es from the woods, they are created by normal people’s collective 
scious acting upon Ryhope Wood. Indeed, the i 
time can fit well into Jungian de; eee ee 
pth psychology. Further examinati i 
even leads to more developments of the algebraic set notation. Pro 


It exists “outside of 


4, Jungian archetypes and Progoff timelines 


a a besos to time in his concept of synchronicity. This 

ean events having meaningful connections, i ing al 
n ; s, possibly occurring at th 
same time, without normal causalit i P : ; 
, 'y operating. Ira Progoff (1973) de 

whole book to this idea, with one cha; : eal 
‘ c i pter on ‘Archetypes and the P: i 

Time’. Progoff described arch 3 ied 
jetypes as constellating forces in the psychi 

: ; , ie and 

nature, rather like planets bending space with their masses, Mewaisehar patterns 
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can form around archetypes, jumping across space and time without the use of 
physical causality as we know it. Thus events can be meaningful with what is go- 
ing on inside a person’s head psychologically. 

In an earlier chapter, ‘The Foundations of Synchronicity, Progoff described 
things graphically, in terms of “a vertical line of development moving in a contin- 
uous stream out of the past.” When synchronicity occurs, “all this past causality 
becomes part of a constellation of the present moment, part of a pattern that goes 
horizontally across time, and to which the category of causality, which is essential- 
ly vertical—that is, continuous in time —cannot apply.” We can take Progoff's 
graphic description to make timelines, and these fit the concepts of R(s,t) and 
M(s,t). Just as these are algebraic functions operating on variable set elements, we 
can now sce that they have a geometric interpretation. We start with figure one, 
to set up the basic occurrence of synchronicity, With vertical timelines of two peo- 
ples’ lives, a horizontal line connects them, “outside” of the linear flow of time. 


time flow person 1 person 2 
+——> 
linear causality causality 
progression 


Figure 1. 


Now let us show an example of mythic spacetime, using the land of the gods 
alongside the real earth. We see that the M/R breakthrough and R/M crossover 
functions are analogous to a synchronicity timeline, going horizontally “out- 
side” of time to connect people in the real world with those outside of their 
spacetime, or vice versa. 


Jand of 


the gods eae 
—__—_—> 
M(s,t) Rist) 


Figure 2. 


Mviliic apawetine — 00 


Seen deal With perione and Things, we enn annume thei 
peer ia ee tt figure two somehow, except for the Hhade (anatorn. 
oy , this is tt € special Lransform that changes spacetime states: Mo* Ror kt 

M. For consistency of terminology, we could call M * Ra breakthrough bh 


Le transform and R > M a crossover Eliade transform. The 
ferent from synchronicity timelines: 


phs of these are 


M(st) Rist) 
Figure 3, 


For a breakthrough Eliade transform, the earthly timeline has simply come to 


a stop. Similarly, a i 
a ly, a crossover Eliade transform would put a stop to the land of 


M(s,t) R(st) 


Figure 4, 
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Since Eliade liked the idea of eternal cycles of returns, we could see fe et 
chain of trading places instead of stops. ‘To illustrate this Eliade cycle, we wi 


have the linear time flow going horizontal: 


> 
M(s,t) 
> 
R(st) 
= 


linear flow of time 


Figure 5. 


We could even imagine this two-dimensional chain as a three-dimensional es 
ble helix, perhaps indicating a gradual changeover of R and M states aaa ) 
sudden apocalypses, That would be an interesting synchronicity in itself, making 


: ae 
the double helix pattern an archetype of both spacetime and biochemistry! But 
let us leave aside that thought, and focus now on biology. 


5, Speculations and criticism 


[would like to leave the more stable ground of popular culture and make oe 
guesses about brain physiology. Just as Jungian archetypes use myths to uy 
something about the mind-body interface, so this algebra may also indica’ 
something about that. - ; , 

It should first be noted that all of this mathematics is just that—an abstract 
symbol system which may have some correspondence to reality. But the ae 
relations indicated by a crude algebraic geometry may rat of ee as 

i e brain’ ity. Perhaps the use of the (p,x,s 
other ways, too, in the brain’s reality. ; aK 4 
their R ne Mstates may be helpful in the holographic analysis of brain ee 

Scientists have been calculating brain wave patterns with holograp! ry : 
over thirty years!. Nowadays, Fourier analysis can be done of actual be He 
scans to show local regions in the brain from which waves ee by je 

can’ i ing that goes on in the brain, the idea of ¢ 
lography can’t explain everything d para 
i Pearce 1992: 49). | wonder ifa 
holograms may explain local phenomena ( , ; 
aaa difference between R and M states is observable, and if set components 
identi i lysis. 

.x,s,t) could also be identified with wave anal _ ; 
pie tee question arises about the algebra itself, namely, is it really an po 
pra in the mathematical sense? Can the four basic ae aie 

i iplicati ivision be done with the set elements? 
traction, multiplication, and division sea 
i i i et combinations? The answer 
functions have consistent properties on various st a : sees 
i i t elements (s,t) are no different from 
is apparently yes. The spacetime se t ‘ea 
of cet The who, what set elements (px) can easily add or subtract. To im 
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agine their multiplication or division, we might think of the gods dotny fekle 
tricks upon hapless mortals, slirinking or growing them with spells 
Let us finally turn to questions of mythology sell, A good hintorienl view of 


the field is provided by G.S. Kirk’s 1970 textbook Mydi lis Meaning & Func 
tions in Ancient & Other Cultures. Kirk, a Cambridge scholar, saw no universal 
theory of myth possible. He dispatched Jungian archetypes by claiming that 
most of the cultural examples he cited in his book didn’t fit Jungian models. He 
also thought that Eliade overextended the idea of eternal returns. And Langer’s 
exposition of Ernst Cassirer’s views of mythic symbols he found exaggerated. 
Instead of such grand theorizing, Kirk saw myths as accretions of narratives 
over time, serving different purposes. Kirk found the difference between static 
symbols (archetypes) and dynamic symbols (folklore motifs) important, with 
myths showing dynamic relations in their stories. 

Thave no problem with such criticisms of Jung, Eliade, and Langer. Notwith- 
standing these criticisms, the algebraic set notation for mythic spacetime stands 
on its own. It is a descriptive system based upon a central concept. Questions of 
the origins of myth or the connection of depth psychology to brain physiology 
are dispensable, although their pursuit may be profitable. What remains is the al- 
gebra itself, and its application to a variety of situations which employ the con- 
cept of mythic spacetime. 

Going back to the start of this paper, how to see any connection between 
such diverse things as Australian dreamtime and the settings of fairy tales? Re- 
call that ‘mythic’ was defined as not real, and ‘real’ was defined as what we 
perceive with our common senses. The varieties of time perception which do 
not fit linear clock time were also mentioned in passing, and these can be com- 
mon perceptions which are not mythic. But dreamtime is mythic and a way of 
relating to the common, real world, Whether an aborigine is using special in- 
ner perceptions, or whether someone sits with a book and reads a story, the 
same break with common perceptions is covered by the algebraic set notation. 
Is this a flaw or an indication of deeper similarities? That is a question for oth- 
er research. 

‘There is a major flaw in the algebra which stems from its basic definitions. 
‘These definitions lead to a descriptive system which lacks exclusivity. Not all el- 
ements of a mythic story get an M state, while too many story elements which 
are not from myths do get an M state, For example, Leda’s swan is an R(x) be- 
cause it’s an earthly animal, but should it be an M(x) since it’s really Zeus? On 
the other hand, any fantasy story with a supernatural creature has M(x). In 
short, the algebraic system cannot distinguish the truly mythic from the merely 
fantastic. It is a system which describes any story, not just myths. This is of less 
import if one is simply studying the phenomenon of mythic spacetime, which 
was the original motivation for the mathematical abstraction. But this abstrac- 
tion cannot indicate what story is a myth, and I don’t think such descriptive sys- 
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tems ever could. This problem is the semantic obstacle which all logics falter up- 
on, We can turn to Kirk’s book for some clarification of the problem. 

Kirk begins his book by noting that “There is no one definition of myth, no 

Platonic form of a myth against which all actual instances can be measured.” 
(p. 7) He settles on a couple of principles which seem to distinguish myths from 
other stories. The first is a seriousness of purpose. “Myths often have some se- 
rious underlying purpose beyond that of telling a story.” (p. 41) The other guid- 
ing principle is dislocation, a violation of realism which can be total. “Fantasy 
deals in events that are impossible by real-life standards, but in myths it tends 
to exceed the mere manipulation of the supernatural and express itself in a 
strange dislocation of familiar and naturalistic connexions and associations.” 
(p. 268) “Above all there is no consistency of tone or action, and many problems 
are left unanswered.” (p. 269) Thus, myths are wackier than fantasies and more 
serious than fairy tales. Beyond this, Kirk could not come up with any precise 
definition to fit all myths. 

The semantic issue arises in Kirk’s “serious underlying purpose.” He made 
diagrams, tables, and a typology of functions for myths, but he didn’t put a de- 
scriptive algebra in his book. That would not have added to understanding the 
“meaning and functions” of myths. There are some echoes of these issues in the 
mathematical abstraction, however. Dislocation would tend to fall into the cat- 
egory M(x), a mythic deed or object. Meaning is partially conveyed by the five 
functions themselves (R, M, R/M, M/R, -*), if we take them as addressing the 
“how and why” journalistic questions. But these are dim echoes, and they are 
not exclusive to myths. The algebra does not contribute to a definition of myth. 

This abstraction does enable an examination of the uses of mythic spacetime, 
whether in myth or any other story. No doubt one could start with different ba- 
sic definitions of real and mythic, creating a different algebraic system. Ileave 
that to others. 


6. Mental spacetime and supersets 


Some further implications of this system of mathematical notation will now be 
presented. As we have seen, the system is fluid enough to allow semantic vari- 
ations, We could apply it to cover all mental states involving space and time. 
Mythic spacetime is then a mere subset of larger supersets. 

Let us first distinguish “mental” spacetime from “objective” spacetime, i.e. 
that which exists outside of a person in the physical universe. We shall notate 
these as “m”(s,t) and “o”(s,t). What are the varieties of “m"(s,t)? We first make 
a distinction between “perceived” spacetime, “p”(s,t), and “imagined” space- 
time, “i”(s,t). There are obviously infinitely many possible subsets in each of 
these categories. Human perception of spacetime can vary in many ways, and 
sometimes it can match objective spacetime “o”(s.t) but usually it does not. 
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‘Thus we carry timepieces. Taking an i fi 

s g an idea from Alfred Korzybski's Gener! Se 

Bees Cibyekore £578: 205), we could give subscripts to cach separate pe 
ple of a “p”(s,t). Thus, “m”(s,t) = “i”(s,t) + “p,"(s,t) + “p."(S) 1 “pO 


ae infinity. Similarly, we could infinitely subdivide “i"(s,1) into enumerat 
a : is i, es is, os I is i, asa shorthand for “i,"(s,t), which is itself a short 
i,"(p.x,8,t) when we acknowledge al riables {« 
cota Nt ge all four variables for persons, 
We now have a notational system of supersets as follows: 
all spacetime = “m”(s,t) + “o"(s,t) 
“m”(s,t) = “i7(s,t) + “p"(s,t) 


Net eh ue as the incredible complexity of new possibilities for set 
t using functions. For example, if “i”(x) > “p” j 
scribed a hallucination: an imaginary ie = fate jaf - sm 
ceived thing. We could use this system of notation to describe both psych Dep 
and literature. For now, I will return to somewhat of a focus on barihioeacstie 
Where does mythic spacetime fit into this system of supersets? It is part of 
mental spacetime, but it can fit into more than one area. When oF aieseabe the 
oe state ofan aborigine using the dreamtime to navigate in the real world 
en mythic Spacetime is part of perceived spacetime, “p(s,t). But when w ; 
refer to the mythic spacetime of a story, we are in the realm of imagined s : 
time, : (0). Let us consider the varieties of “i”(s,t). We can ae ine e ceil 
Spacetime as in stories, R(s,t), and we can have mythic M(s,t). pei ty] : ot 
lead we might call dramatic spacetime, or D(s,t). This is the olla a 
i ss a arena in which only the high points of interpersonal conflict occur 
te ite ie on screen. It isa fractured R(s,t). Other possibilities no doubt 
ie ct us represent imagined spacetime as a superset containing these 
“i(st) = M(st) + R(s,t) +... + D(st) 
similarly, for perceived spacetime: 
“p"(St) = Mist) + “p,"(St) + “p2"(1) +... + “Py"(St) 
where “p,” uses the mathematical convention that n stands for the final term i 
a series 1, 2, so Th This series of various perceived spacetimes is analogous ia 
the real spacetime R(s,t) of imagined spacetime “i"(s,t). That ie in sti 6 
usually don’t get into multiple variations of a character's perceptions of se i 
side world, Some writers do, of course, and so we could give subscripts to RG H ; 
and to Mist) for that matter. Subscripts would also be needed for scien eh : 
tion stories involving parallel universes. But let us try to avoid ae Si . 
complication at this point. The aim is to see how the system of notation seals 
mental states of spacetime, whether imagined or perceived. Mythic 5; seat 
has a dual position in this scheme. Or if we assign an actual reality fe iiob. 
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jective spacetime “o”(s,t), then M(s,t) can occur in all spacetimes. But that is 
where religion begins and mathematics ends. 


Phoenix, AZ, 


Notes 


1, For a good overview, see Marilyn Ferguson's The Aquarian Conspiracy (Los Ange- 
les: LP, Tarcher, 1980, 177 pp.). On p. 182, she even claims that Jungian synchronicity 
fits in, since brain holograms are not bound by space and time. A more recent discus- 
sion of this idea occurs in Michael Talbot’s The Holographic Universe (New York: 
HarperCollins, 1992). 

2. The book gives a quick introduction to Korzybski’s system of indexing, 
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This is the second of my Journal of Literary Semantics trilogy, wherein the narrative algebra is 


born. It was later renamed mythic algebra. 


Articles 


An expanded, narrative algebra for mythic spacetime 


MICHAEL GRIFFIN 


Abstract 


This paper is a sequel to “Mythic spacetime” published in the Journal of Literary 
Semantics 29-1, 2000. The algebraic system which describes stories of myth is ex- 
panded. This improves the algebra for conveying the narrative flow of a story. 
Two new set elements are added to the original four, to distinguish the actions of 
things and of people. The set (p,q,x,y,S,t) now represents people, their actions, 
things, object actions, places, and time. New examples also make greater use of 
commas and subscripts. The system is examined for its mathematical properties. 
Comparison is made to the mythologies of Ernst Cassirer and Claude 
Levi-Strauss. The possibilities of a new structuralism involving linguistics, psy- 
chology, literature, and mythology are also considered. 


1. Introduction 


In an earlier paper I presented a system for describing myths using mathemat- 
ical set notation (Griffin 2000). The system consisted of a set with four elements 
P.X,8,t representing persons, things, space, and time. Five functions operate on 
the set, making an algebraic system. The appeal of this system is its indication 
of an exchange between mythic and real world states, which could describe any 
story of myth. The notation could even apply outside myth to any story at all, 
and is also applicable to psychology. Many limitations of the algebra were dis- 
cussed, and I would now like to introduce some improvements. These give the 
system more descriptive accuracy, and enable a presentation of the narrative 
flow of a story. 

‘The basic system remains unchanged. To recapitulate, the two basic functions 
are a mythic state M and a real state R. Something existing in our everyday 
world is part of real R(p,x,s,t), whereas the mythic M(p,x,s,t) consists of that 
which is outside of our normal space and time. Set elements from the real world 
may cross over into the mythic world, defining a crossover function, written R/ 
M. Conversely, elements from the mythic may break through into our real 
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world, making a breakthrough function M/R. The final function is the trans- 
form, an arrow ->, which enables any set element to change its identity in any 
way. For example, R(p)->M(p) could mean that a human being has turned into 
a god. 

This system exists at a high level of abstraction, but it could be useful for 
making catalogs of similar sets to compare and contrast stories. I applied it to 
four mythic story motifs: the Hero, Dualities, Fertility Cycles, and the Fall From 
Innocence. The system worked well, showing basic patterns of the motifs, How- 
ever, I never presented a complete example of a story. Instead, the examples 
were limited to isolated incidents or overall story motifs. 

The basic dichotomy of mythic spacetime M(s,() and real spacetime R(s,t) 
then became two subsets of a scheme of supersets, bringing, the spacetime no- 
tation into psychological use. All of spacetime was first divided into objective 
and mental spacetimes. Mental spacetime was divided into perceived and imag- 
ined types. Subscripts were added to the algebra to show the infinite possibili- 
ties of any particular kind of set. Thus, M, uses the mathematical conven- 
tion that n stands for the final term in a series |.,2,...,n. Finally, mythic spacetime 
M(s,t) was shown to exist in both i ined and p ived spacetimes. The im- 
agined use of M(s,t) is in stories, while the perceived use occurs with the dream- 
time navigation of Australian aborigines. 

My paper included other topics, as well: a geometric interpretation of M(s,t) 
based on Jungian synchronicity timelines; speculation on the applications of the 
algebra to brainwave differenc mples of M(s,1) used by scholars or popu- 
lar culture storytellers. These ideas will not be pursucd in this paper. The 
present goal is to improve the algebra itself, This does bring in some linguistic 
considerations, but the focus remains on storytelling. 


2, Dividing element x 


One hindrance to describing a complete story with the system is the semantic 
flexibility of the variables R(p), M(p), R(x), M(x), real and mythic persons and 
things. Whether a variable is real or mythic could depend upon one’s point of 
view. Worst of all is the basic definition of element x: things. I combined objects 
and actions into this category, to enable an easy assignment of real or mythic 
status, For example, if an earthly hero used a regular weapon to kill a supernat- 
ural creature, the deed would be an M(x). If the hero had killed an earthly crea- 
ture, the deed would be an R(x). If the weapon had been a magical sword, the 
deed would be an M(x) regardless of whether the creature killed was earthly or 
otherworldly. This approach favors assignment of mythic status in the x catego- 
ry. At this level of abstraction, it also shortcuts much of the story’s flow. We can 
gain precision and facilitate narration by separating element x into objects and 
actions, the linguistic equivalent of distinguishing nouns from verbs. 
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We do not add just one more set element, though. A narrative description is 
made better by making two noun-verb distinctions. We define element q as the 
actions of a person p, and element y as the actions of a thing x. If the thing x 
were a creature or other mobile object, then its activities could be indicated by 
the use of element y. A monster turning men into stone would be M(x,y) while 
an exploding volcano would be R(x,y). Similarly, a god turning men into stone 
would be M(p,q) while a mortal person throwing stones would be R(p,q). 
Whether it was monster or god who turned a man to stone, that result would be 
indicated by a transform: R(p)->R(x). 

We stop with the creation of elements q and y, There is a danger of getting 
carried away with the assignment of new set elements. Why not make one for 
every part of speech? As it now stands, we have a rough basis for a subject-verb- 
object description. The possibilities are x-y-p, x-y-x, p-q-x, and p-q-p. However, 
our purpose is not to make new abbreviations for grammar. Any number of ar- 
bitrarily chosen concepts could be assigned set elements, using linguistics, psy- 
chology, folk tale motifs, Jungian archetypes, Levi-Strauss’s mythemes, etc. But 
we are still using only two basic functions: the mythic state M and the real state 
R. The changes in M(p,q,x.y,s,t) and R(p,q,x,y,s.t) occur as a story progresses, 
and these changes are what we describe with the algebra. 

An initial assumption begins with pure M and R sets, with the land of the 
gods separate from the natural world of mankind. A story can bring divine in- 
tervention from the gods, thus sets would change via a breakthrough function, 
M/R. When mortals enter the mythic worlds then crossovers occur, R/M. The 
only other indication of story progression in this algebra would be when a trans- 
form occurred, such as the R(p)->R(x) example. 

Entire stories could be told in one setting, without any changes indicated by 
the algebra. At least with the introduction of q and y elements, we could use 
subscripts to convey some kind of change, together with commas to separate 
sets. Let us posit a story which takes place entirely on earth, and we only con- 
sider the main deeds which occur. Perhaps it can be written as R(p;.q,,%,y,8,t), 
R(P2,4,%,Y,S,t2). Two different characters have done deeds in the same place at 
different times. In fact, if the setting (s,t) never changes, we could just combine 
elements as R(p;,P2,4),42,%,y.s,t). Clearly, this algebra could be written many 
ways to convey the items of interest. We may want to dispense with writing the 
x,y,s,t elements if they don’t change. We may even want to fill in the variables 
with actual values, so we could write R(Smith, Jones, Smith kills snake, Jones 
stops wagon). To tell a full story to the level of detail desired, one chooses the 
amount of sets that one needs. 

As we gain more narrative detail in this manner, we also can address some 
issues which were unsolvable with the original form of the algebra. 
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3. How and why 


The set elements (p,x,s,t) were created with an eye towards the six basic ques- 
tions of journalism: who, what, where, when, how, and why. ‘Thus, clement x 
stood for the what question: what deed, or what object is of interest in the story. 
The how and why questions were not reducible to set clements as story details. 
These two questions can encompass the entire story, so they are partially an- 
swered as the story unfolds, or their resolution fies outside of story details com- 
pletely. Especially for myth, these two questions take on a higher level of im- 
portance. Myths are stories of how and why a person did some deed, or how and 
why things exist as they do. Of course, that could be said of any story, but myths 
can have a higher, serious purpose. We will avoid the issue of further defining a 
myth and turn instead to an example from religion, drawing upon the 1956 mov- 
ie The Ten Commandments. This is Cecil B. DeMille’s version of the Old Testa- 
ment story of Exodus. Selections from the movie illustrate the occurrence of 
how and why in the new algebraic system. 

First, let us take an overall, thematic view of Exodus. The goal is the prom- 
ised land for the Jews. Why, because they are God's chosen people. How, by 
having Moses lead them out of Egypt, help from God. Clearly, these two 
features do not fit into tidy set elements. Next, we go down to a plot level, and 
start telling the story with sets. We then find that how and why start showing up. 

Let’s jump ahead in the story to the first Passover. The movie shows a deadly 
mist coming from heaven to kill the firstborn children of Egypt. Looked at from 
the point of view of Egypt, we have a breakthrough function: R(p,st)/ 
M(x.y)R(p.s.t). Element x stands for the mist and y is for killing the children, 
who are represented by p. Then a crossover function occurs when the mist re~ 
turns to heaven, leaving alive the Jewish subset of p, called p,. The full incident 
is then written: 


RPSHMEy)R(PSO/R(P)S) 


This comprises a statement of how, although why is not contained herein: 
namely, to free the Jews. So, how were the Jews freed? By the killing of first- 
born Egyptian children. Conversely, why were the children killed? To free the 
Jews, And the next incident is the exodus of the Jews, which may be taken as 
the why statement. There are no crossover or breakthrough functions in this 
incident, so the use of commas and more subscripts indicate narrative flow. We 
will call the prime s Egypt and the next s the bordering lands the Jews pass in- 
to, Element q stands for the activity of emigration. So the exodus is represent- 
ed by R(p,.4,8t), R(P1.48:,t). We dispense with subscripts for time t merely be- 
cause we have no special interest in time at this point. Of course time passes 
in the real world as the narrative progresses, but not every connected progres- 
sion merits subscripts. 
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We can now put together two incidents of a narrative which make a sta’ 
ment of how and why. This seems to be a general principle of the algebra mi 
ing at the plot level: the statement of why will show up in subsequent sets. We 
will also encounter the general principle of point of view for writing sets. First, 
we have our constructed narrative from the point of view of the real world R: 


R(pst) M (xy)R(ps.t) /R (p;, 8), R(P;.4.50).R(P1,4,8;,4) 


When we shift our perspective to a heavenly point of view we get a less produc- 
g pr 


M(p.¢.x.8t)/M(x,y)R(ps,0/M(p.x.st) 


In the mythic spacetime of heaven, God p has taken (or become) the deadly 
mist x and sent it to earth by action q. Once the mist has done its killing y, it 
crosses back over to heaven. This heavenly perspective contains the how ihe 
ment but not the resultant why statement. To show another way to write this 
formula, we can assume that God does transform into the mist x: 


M(p>x3s,0/M(x,y)R(p,.s,0/M(x->pst) 


oot action of manifesting on earth is only indicated here by the breakthrough 
ae notation /. Upon crossing over back to heaven, we also show God 
‘ansforming out of the mist. This line of formul: i 
“yeep artes ula manages to use all five func- 
Proceeding with the movie's story, we come to the parting of the Red Sea. 
sae divine intervention occurs as a breakthrough function, with a pillar of 
forming to stop Pharaoh’s pursuing troops: R(p,s,t)/M(x)R(p,s,t). God’s 
parting of the Red Sea is an M(y) action, if we think of the sea as doing an un- 
natural, mythic behavior. Moses also acted, R(q), using his staff to signal God 
to part the sea. Once the sea is parted and Pharaoh's troops are on the dry sea- 
bed, God lets the sea succumb to gravity, which we will call a natural action. 
RQ). One way to write this event is to not distinguish Egyptians from Jews, and 
to dispense with separate R(s,t) sets, so we get: 
R(PSt/M(xy)R(P.G.x,y5s.t). However, this does not convey any orderly sto- 
a eae: If we wanted to show more detail in the narrative flow we could 
fe: 
RPSO/M(®R(PS), RM) Roy) 


Even if we added in R(s,t) to each subsequent set, we have still only conveyed 
a statement on how the pursuing Egyptians were destroyed. Again, the next set 
would state why as the story's next activity, in this case the Jews safely proceed- 
ing into new territory. This is another exodus set: R(p,,q,5;,t). If we again shifted 


our point of view to heaven, we would also duplicat ior li 
ie ala iplicate a prior line of formula for 
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By now, the arbitrary nature of writing formulas is showing up. ‘There ismore 
than one correct way to describe any incident. The choice of notation depends 
upon one’s criteria. This violates the principle of logic that there should be one 
best set to describe any incident (Wettstein 1991; 16), but this only emphasizes 
how irrelevant logic is to this system. The validity of assertions, truth or falsity, 
and set membership are not concerns when narrating, a story. We typically as- 
sume that everything is a true narration, so th one of the many areas of lan- 
guage use to which classical logic does not apply. ‘The issue of logic ties in to oth- 
er theoretical questions, which we now (urn to, 


4, Onstructuralism 


The question arises whether this notational system is merely a form of descrip- 
tive cataloging or also a form of structuralism, When t speculated on a brain- 
wave connection in my previous paper, that hinted at structuralism. But any 
mental activity will have some kind of brainwave pattern as a result. Even if a 
consistent connection to brainwaves could be found in the occurrence of Mand 
R sets, that may still only indicate a surface result instead of underlying proc- 
esses, The algebraic system itself shall now be examined for evidence of struc- 
turalism — and also poststructuralism. 

The first indication of structuralism is that this des 
an algebra, in the mathematical sense. Jean Piaget (1 
true structuralism as fitting the requirements of an al 
with the principles of wholeness and eee tra 

algebraic group uses addition, while more comp! 
nantcer ie an ss more complicated fields have fractions (Adler 1963). 
The case could be made that the narrative system is even a field algebra, since 
one can play with literary concepts and define them as needed, For example, if 
a person p or thing x is shrunk or diminished in size, say by a magical spell, does 
that bring in the principle of fractions? eae 

However, one must wonder just what mythic structuralism is indicated by the 
M versus R functions, for they apply to any story setting, not just the elements 
of a mythic story. Similarly, they apply to any perceived or imagined setting, not 
just those of stories. If different set elements were used, say story motifs or 
mythemes, the system may no longer comprise an algebraic group (or it may), 
but the mythic state M and real state R functions would still work just as well. 
M and R operate as functions on the sets, and they allow binary ‘operations 
when considered mathematically. This will be discussed at length in the next 
section. Aside from that, they are also a binary categorization of everything, a 
pair of polar opposites dividing existence into the mythic or the real. Of course, 
this binarism is another structuralist feature. 


plive system does make 
pet 1970: 18) defined 
braic group, together 


/ 
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Binary thinking became a hallmark of structuralism, derived from the lin- 
guistics of Saussure and the mythology of Levi-Strauss. But the M and R func- 
tions occur at a surface level of narrative structure, whereas Saussure and 
Levi-Strauss were looking for deep mental structures, In particular, 
Levi-Strauss had a different perspective on mythic spacetime. 

Levi-Strauss did see the need for a symbolic distinction of mythic spacetime 
from the real world. He worked at the narrative level on this problem, dividing 
a story’s content into mythemes. These mythemes are functional elements, and 
their non-linear matrix relationships are taken as the structure of mythic space- 
time. In Vol. 2 of Structural Anthropology, he wrote of his work in Vol. 1, “This 
scheme would appear as a matrix with two or three dimensions or more ... and 
where the system of operations would be closer to Boolean algebra ... I have 
shown that this formulation alone can give an account of the double aspect of 
time representation in all mythical systems: the narrative is both ‘in time’ (it 
consists of a succession of events) and ‘out of time’ (its significant value is al- 
ways current).” (Levi-Strauss 1976; 137). 

Levi-Strauss’s binarism exists in the mytheme matrix. The progression across 
columns constitutes narrative flow, a reading of mythemes from left to right, 
what he equated with Saussure’s diachronics. Reading across rows, going from 
top to bottom, he equated with Saussure’s synchronics, yielding the mythic 
spacetime which is outside of linear clock time. But this does not really account 

for a separate, mythical setting which may contain its own linear time outside 
of worldly time. While the mythemes contain actual story details, they are relat- 
ed by extra-narrative themes like man ys. nature, life vs. death, blood relations, 
and the autochthonous origin of man. The focus is not on storytelling semantics, 
but rather on thematic relationships among story elements. 

Saussure also avoided semantics, preferring grammar and phonetics (Saus- 
sure 1986). To him, meaning emerged from a meaningless binary system. It is 
interesting to note that part of his system relied upon substitution of sentence 
elements, and this is analogous to the transform function ->. In fact, today’s ac- 
cepted universals of linguistic deep structure have analogs in the narrative alge- 
bra. Deep structure is agreed to consist of elementary transforms of addition, 
deletion, and substitution. The breakthrough M/R and crossover R/M functions 
serve as additions or deletions to real or mythic settings. The transform -> is a 
kind of wild card function, enabling anything to be substituted for anything else. 

There are no restrictions on ->, which weakens the case for structuralism. 

‘This is just as well, since we live in poststructuralist times. We know that all 
abstract symbol systems eventually reach their limits, and prove incapable of 
explaining everything they are intended to. Mathematical logic has long since 
reached a dead end due to its inability to handle self-reference. The mathema- 
tician Jacob Bronowski lectured on the implications of this, and some of his re- 
marks are quite germane to the narrative algebra for mythic spacetime: “So we 
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are trying to press the symbolism. of, say, algebra beyond what it will stand when 
we try to say, “Well, every Turing machine does algebra, the mind does algebra, 
therefore the mind is a Turing machine.” As you know that is one of the famous 
syllogisms that is wrong. Yes, the mind does algebra, and the mind carries out 
actions and does all kinds of things, but it does not arrive at its actions by actu- 
ally doing the computations as a finite-state machine does - that is, asa digital 
computer does ... what is so exciting about research on the brain at thismoment 
is that although we do not know, we can see how it must go. Itis clear that the 
mind can get this enormous richness because it has a huge number of connec- 
tions. And these connections are not of the push or pull type, but of some other 
type in which every connection modulates every other. ‘The result is that the 
brain must be using some kind of statistical language which is quite walle hu- 
man language. The brain does not work inside If with sentences like “I am. 
hearing you.” There is no ‘I’ there is no ‘you’; that is not how it takes the Ae 
tence to pieces. Otherwise it would be a printing, machine.” (Bronowski 1978: 
102-103) eee 
By this view, the narrative algebra would only be structuralism if it tied in to 
some kind of statistical brain language. This may be possible if the algebra could 
be related to brainwave analysis. That would require more new mathematics 
which I have not worked on. What I can present is an exploration of the imme- 
diate properties of this narrative system. 


5. Onmathematics 


We shall now examine whether this descriptive system is really an algebra. First 
of all, why does this matter? The appeal of a closed system like group algebra 
is due to its appearance of completeness, providing a better explanation than 
other theories. Ernst Cassirer cited this in his lecture Reflections on the Concept 
of Group and the Theory of Perception. In 1945 he said, “There must be area- 
son for this universal applicability of the concept to so many fields of inquiry 
that, at first sight, seem to have little in common, or even to deal with quite dis- 
parate subjects. In order to find this reason we must begin with a definition of 
‘what a ‘group of transformations’ is ... Such a set of operations is called aclosed 
set and the property of closure is called the ‘group property’.” (Cassirer 1979: 
274-275). Coincidentally, he is the one scholar who studied the most about 
mythic spacetime, but he defined it as what cannot be treated mathematically. 
He wrote, “Thus myth knows nothing of that kind of objectivity which is 4 
pressed in the mathematical-physical concept or of Newton’s absolute time oa 
(Cassirer 1955: 110). Nonetheless, here we have some kind of new mathematics. 
Jean Piaget also explained the appeal of group algebra in his book Structur- 
alism (Piaget 1970), noting that “group structure makes for acertain coherence 
_ whatever has that structure is governed by an internal logic, is a self-regulat- 
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ing system.” The first definition of a group Piaget provides is: “performed upon 
elements of the set, the combinatory operation yields only elements of the sel.” 
We will draw upon Piaget’s definitions of a group, together with Adler's expo- 
sition of group, ring, and field. Most of Adler’s definitions can be found in his 
“Summary of Basic Definitions” at the end of his book (Adler 1963: 182-183). 
The previous form of the narrative algebra only had four set elements which 
were enumerable: persons, things, space, and time. Now that clement x has been 
divided into objects and actions, a new kind of enumeration occurs. Even 
though we are considering actions as single elements y or q, we are still on safe 
ground within the context of any actual story. Extra-narrative abstractions like 
the dualities of Saussure or Levi-Strauss do not enter into the sets, We shill (hus 
proceed to treat all of the set elements as operationally equal, giving preferen- 
tial treatment to none. That brings us to the algebraic definitions, and seeing 
how the narrative system fits in. 
An algebraic group begins with a mathematical binary operation. This is de- 
fined (Adler 1963: 19) as a mapping from two ordered element el loan- 
other element in the same set. Thus, addition of natural numbers is a binary op- 
eration, So is multiplication, but only one operation is needed to make an 
algebraic group. Note the difference from linguistic concepts of binary opera- 
tions. We are not dealing with polar pairs and how they express themselves. All 
of our pairs of elements are merely selections from a large set of equal mem- 
bers. In the narrative algebra, the large set consists of six clements (p,q.x,y.5,t) 
each of which has infinitely many variations indicated by subscripts 1,2,....n. 
A binary operation must be able to combine any two members from. 
(PisGaXnYnrSnotn) and stay in the same large set, What does this mean for the nar- 
rative algebra? Since we are not using numbers we cannot do simple operations 
that produce quantitative results. For example, we cannot say the product q,t,, 
exists or that q,4 +t; = Ygs- That would be meaningless — most of the time.! What 
is meaningful is that the infinity of subscripts 1,2,...,.n allows for addition or 
multiplication of elements within each variable of (p,q,x,,s,t). Any combina- 
tion of p,, + p, may still be written into sets for either M(p,q,x,y,s.t) or 
R(p,q.x,ys,t), or any other function which operates on (p,q,x,y,,t). That is the 
meaning of a binary operation in the narrative algebra. The functions M, R, M/ 
R, RM, and -> allow binary operations because they can work on any combi- 
nation of set elements, 

The binary operation must be associative, which means for example that 
(M+R)+N=M+(R+N). Herewith, we are writing M and R to stand for any 
Kind of sets M(p,q,x,y,s,t) and R(p,q,x,y,s,t). Let N stand for some set which has 
M and/or R elements. In narrative algebra terms, by adding some members 
from N(p,q,x,y,s,t) to (M + R) we are not changing the real or mythic states of 
any set elements in the process. The associative property is satisfied because the 
order in which we add members does not matter. An identity element is also re- 


20 


80 Michael Griffin 


quired which does not change the binary operation in any way. For addition this 
is zero, the neuter element, while for multiplication this is one. ‘Thus, in the ar 
rative algebra, M + 0 =M,M x 1 =M. An inverse operation must also exist, C) 
combine with the regular function to produce the identity element. For addition 
this is subtraction, for multiplication this is division. We must be able to poner 
terms from any narrative set so that we can produce an empty set: M - 5 0. 
This is possible for addition, which completes the definition of an algebraic 
Pane further properties are added to the group to make it into an algebraic 
ring, The group must be an abelian group for addition, having the ees 
property that M + R = R + M. Besides addition, the group must also have mul- 
tiplication, and this must be distributive with respect to addition. That means 
that for some numerical factor z, zx (M + R) = (ax M) + (z R). The pad 
tive property must also apply to multipli ation, which means that for ee : oe 
zand w, z x (w x M) = (z x w) x M. As seppeae aah lying sel 
numbers presents no problem in narrative notation. ee 
oy aia more cae make a ring into an algebraic field. een aie 
must have an identity element, also called a unity element, ‘This has alrea “ 
been presented, for M x 1 = M, using one as the unity clement. A een 
must also exist for every set element except 0. This means that division must 
possible, for a reciprocal of any number z is 1/z. We must interpret wees i 
as applying to factors rather than to the actual elements (paxyst). le ah fs 
have fractional amounts of objects, or we could divide a quantity of some he 
ement to reduce its total amount. That is, 1/3 of a sword (x) ora person he = 
as tall are possible, as x/3 and p/2. Six swings of a sword (y) can be cutin a 
3y. All of these operations keep the variable set elements in the pep e- 
ciprocal elements 1/p, 1/q, 1/x, or I/y are meaningless, while 1/s or I/t only st 
meaning in physics. Given this interpretation of reciprocals, we have now de- 
fined the narrative system as an algebraic field. ey. 
What kind of field do we have, though? The addition and fun 
properties only apply to the quantitative relations among set elemetl a le 
the narrative functions M, R, M/R, R/M, and -> do not follow suit. ‘These ae 
tions serve only as indexes for set elements (Paxys0 when we aarrnit: 
operations, The narrative functions and their operations are outside of field al- 
gebra, which brings us to further mathematical considerations. 


6. Beyond mathematics 


iti ical i see that the 
Taking a more general definition of a mathematical inverse, we can t 
it pak M, R, M/R, R/M, and -> do have inverse relationships. Un- 
like field algebra, the narrative inversions do not take sets back to identity ele- 
ments such as (0,0,0,0,0,0) or (1,1,1,1,1,1). Instead, the R and Mstlates constitute 
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a polar duality, a pair of opposite states of existence lacking identity elements. 
By gencral mathematical principles, inversions occur when a set is restored to 
its previous values after some transformation. Thus, if an R/M crossover occurs, 
then an M/R breakthrough would be an inversion if it made an exact reversal 
of those affected set elements. Similarly, an R/M crossover could be the inver- 
sion of a prior M/R breakthrough, The transform function -> contains its own 
inverse, although we might notate it as <- to indicate that it is a reverse trans- 
formation. This usage commonly occurs in myths and other tales of magic, I 
identified three main types of -> transforms in mythic stories: spells, shapeshifts, 
and spirit transfers. The inverse transform <- is then the “undoing spell” of a 
mythic story, which reverses the magic. 

‘The spirit of Saussure should be gratified to see that we are now left with 
three polar pairs of functions: R and M, M/R and R/M, and <- and ->. This prin- 
ciple could extend to the other types of sets alluded to in my prior paper. Be- 
sides real R and mythic M states, other possible states were considered, such as 
a dramatic set D and various psychological supersets. As long as exact inverse 
functions could be found, polar pairs exist. These polar pairs would give cre- 
dence to the idea of set states as mathematical functions, for any set would have 
another set to map its elements into. But what other mathematical properties 
really exist in such a system? 

‘We can say what types of mathematics the narrative algebra and its related 
Supersets are not. Alll of the sets I considered have been of the (p,x,s,0) variety, 
so the computational limitations on field algebra would still apply. Adler's 
book presents a concise exposition of number systems which do not require 
actual numbers, leading into set theory and Boolean logic. These are two 

more areas which do not apply here although they seem to at first. We are 
dealing with sets, but we are not concerned with principles of set unions, in- 
tersections, and membership, so we are not involved with set theory. We have 
symbolized concepts and statements as letters, but we are not concerned with 
the true-false validity of statements, so logic does not apply. What we have is 
a mathematical modeling of the process of narration, which carries over into 
psychological categories. The key idea is to recognize the mere state of a set 
as a function which maps elements into a spacetime setting. From this, we get 
sets behaving with mathslike properties, but not in the traditional ways of 
mathematics. 

We might note a subjective nature of all of this since it is qualitative and not 
computable. This is in keeping with the spirit of Cassirer. The issue remains 
whether a narrative algebra is just a form of shorthand notation to describe sto- 
ties. Or does it key into some kind of poststructuralist structure, involving lin- 
guistics, psychology, literature, and mythology? Such neo-structuralism may 
Prove useful. Levi-Strauss wrote, “Indeed, progress in comparative mythology 
depends largely on the cooperation of mathematicians who would undertake to 
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express in symbols multi-dimensional relations which cannot be handled other- 
wise.” (Levi-Strauss 1963: 119). Even so, we must still recognize the limited util- 
ity of any symbolic system. 


Phoenix, Arizona 


Notes 


1. Some meaningful equations of this form can exist. Creation myths in which dead gods 
are turned into the earth and sky involve transforms, but the final results could be 
interpreted as relations of the form p=x, p=s, or p=t. Any fantasy with parallel real- 
ities could have its interdimensional relations in forms like s = t or 8 = 8, One inter- 
pretation of a shapeshift transform is that it is an interdimensional manifestation of a 
different aspect of the same thing, again bringing in equations, These are corollaries, 
since equations do not come into use in the narrative algebra itself. 

2, The -> transform function can sometimes serve as a binary operation, but this is 
exceptional. As explained above in note one, two or more set elements may be trans- 
formed into something else, such as R(p,x) > R(s). Thus, we have a mapping of two 
set members into a third. The resulting equality also conveys a binary operation: (px) 
=(s). 


References 


Adler, Irving (1963). The New Mathematics. New York: The New American Library-Signet Books, 

Bronowski, Jacob (1978). The Origins of Knowledge and Imagination. Yale University Press. 

Cassirer, Ernst (1955). The Philosophy of Symbolic Forms, Vol. 2: Mythical Thought. Yale University 
Press. 

= (1979). Symbol, Myth, and Culture. Yale University Press. 

Griffin, Michael (2000). Mythic spacetime, Journal of Literary Semantics 29-1: 61-74, 

Levi-Strauss, Claude (1963), Structural Anthropology. New York: Basic Books. 

— (1976). Structural Anthropology, Vol. 2. New York: Basic Books, 

Piaget, Jean (1970). Structuralism. New York: Harper Colophon Books, 

Saussure, Ferdinand de (1986). Course in General Linguistics, La Salle, Illinois: Open Court Publish- 
ing Co. 

Wettstein, Howard (1991). Has Semantics Rested on a Mistake? And Other Essays. Stanford: Stan- 
ford University Press, 


22 


23 


In this last of my literary semantics trilogy, the operation of association is introduced into 
mythic algebra. The hierarchy of sets, functions, relations, operations, and sequences is 
applied to language, story, and psychology. Topics covered include theme, subtext, 


symbols, and motifs. Published in 2003. 


Journal 
of 
Literary Semantics 


an international review 


Editor 
MICHAEL TOOLAN 


Offprint 


Mouton de Gruyter 
Berlin - New York 


More features of the mythic spacetime algebra 


MICHAEL GRIFFIN 


Abstract 


This is the third of a trio of papers on mythic spacetime (see Griffin 2000, 2001). 
The elementary operations of mathematics are used to link mythology, literature, 
language, and psychology. The operation of multiplication is redefined as associa- 
tion. Equations utilize variables from sets, with members such as who, what, where, 
and when. The basic framework consists of a field algebra nested in paired func- 
tions. The functions index sets with either of two states. A hierarchical order of op- 
erations provides a range to situate different concepts of theme, symbol, and motif. 


1. Introduction 


Mythic spacetime is a literary concept defined and treated mathematically. 
Algebraic set notation was first applied to mythic motifs, then expanded to 
convey the narrative flow of any story (Griffin 2000, 2001). Linguistic and psy- 
chological features of the algebra were also evident from the start, but the fo- 
cus up to now has been on storytelling. This has kept the algebra at a literal 
level, away from extra-narrative interpretations. Some apparently meaning- 
less features implied other uses, though. These extra features will now be de- 
veloped, along with other new principles to extend the use of the algebra. 

As this paper is something of a catch-all collection, many disparate uses are 
presented herein. These range from mathematics to linguistics to storytelling to 
symbolic or thematic interpretations. All of these levels of usage are based on 
the same theoretical principles, and relationships between levels will be indicat- 
ed Some final consideration will be given to how the algebra might be compat- 
ible with basic brain science. We will start with the fundamental mathematical 
level where the new implications occurred. All of the prior mathematics will be 
included, so it is not absolutely necessary to read the first two papers to under- 
stand this one; but they provide illustrative examples that flesh out the brief re- 
view, which now follows. 
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2. Mathematics 


The mythic algebra consists of a set with six elements, (PExysst), repre- 
senting people, their actions, things, object actions, space, and time. Three 
pairs of functions work on this set: R and M, R/M and M/R,> and. - 
(p.q.xy.s.t) is a real set, based in reality as our common senses perceive the 
world, Thus, R(s,t) is real spacetime, the setting for any story in the real 
world. M (p,q,x,y.st) is a mythic set, with mythic defined as the opposite of 
real. M(s,t) is mythic spacetime, traditionally the land of the gods in stories 
of myth. R/M is a crossover function of real set elements entering a mythic 
setting, as when a hero goes adventuring in M(s,t). For a mortal hero Rip), 
we write R(p,s,t)/R(p)M(s,t). M/R is a breakthrough function of mythic set el- 
ements entering a real setting, such as when the gods come to Earth, or the 
hero returns. Again using the mortal hero, we write R(p)MG1/R(P.st). The 
transform function > changes any set element into another. (Or it changes 
states, from real to mythic or from mythic to real. Tt is typically used for 
spells, spirit transfers, or shapeshifting in supernatural stories. The inverse 
transform < is a reversal, undoing the previous — transform. We write Rp > 
x,s,t) for a person turned into a tree, and R(p<x,s,t) for the restoration of 
that person. 

Given these functions and sets, a story is conveyed by the use of commas 
and subscripts on set elements. The set (p,q,x,y,s,t) can have infinitely many 
members (PpdaXp¥oSnta,) Where n is a number from the sequence 0,1,2,3, pas 
going to infinity. Particular events or scenes in a story are indicated by 
different sets, and the narrative flow occurs when sets are put together in 
sequence, separated by commas. For example, R(Po.Go)-RP 41) M(Py%), 
R(x;,t,) could be a narrative sequence with various set elements omitted sim- 
ply because they are not of interest. Since all of existence is divided into ei- 
ther the mythic or the real, it is implied that any set occurs either in R(st) or 
M(s,t). Also, note that subscripts do not necessarily have to progress in as- 

ending order. : 
° aoe most of the algebra of the first two papers. It was shown that this 
system makes an algebraic group, allowing any kind of addition of set elements. 
Multiplication by numbers makes an algebraic ring, and the use of fractions 
makes for an algebraic field. But some problems arose with the traditional def- 
initions of group, ring and field. While numbers could multiply or divide set el- 
ements, these set members could not multiply or divide themselves as befitting 
traditional mathematics That is, 3p and q/3 are easily possible, but pq and p/q 
were apparently meaningless. Also, p and q could add or subtract to make a new 
set (p,q) but equations like p +q=t seldom had a meaningful interpretation. 
The obvious meaning of such sums is for creation myths, as when dead gods 
may be turned into the earth and sky: p, + p2=S- ‘The use of the =sign then indi- 


More features of the mythic spacetime algebra 51 


cates the result of — transforms. Such equations can indicate a binary operation 
in the mathematical sense, in which two set elements are mapped into a third 
clement. This was considered a corollary issue and relegated to endnotes. But 
the issue is most important: if some equations are meaningful, why not all pos- 
sible equations? What new interpretation of these operations would make a 
truly complete field algebra? My first clue appeared in Levi-Strauss’s mythemes, 
discussed in section five. Further investigation has resulted in the following new 
mathematics, 

We begin by noting paired aspects of the basic set elements (p,q,x,y,s,t). This 
set comprises three pairs of static-dynamic members: p and q, x and y, s and t if 
we think of time as allowing motion in space. The functions which have worked 
on this set have not been of the static-dynamic type, but have been paired in- 
verses: M and R, M/R and R/M, > and <. These can be called inversion func- 
tions since each has an inverse which can undo its mapping of any set members. 
Following this inversion principle, we define the four operations of addition, 
subtraction, multiplication, and division, 

Addition, as usual indicated by the + sign, is defined as the combination of 
set members, cither preserving their distinct identities or transforming them 
into other members We may have a sum of p+x, which could become the set 
(p +x). Or we may use the transform function — to map this sum into a third 
member, with the binary operation result p +x =t as mentioned above. Keeping 
to creation mythology in this example, a person and thing have been combined 
to form time. 

Subtraction, indicated by the usual — sign, is defined as the inverse of addi- 
tion, its undoing or its opposite. We can separate elements, as (p +x)-x =p. Or 
a reverse binary operation can be done: t—x =p. Again by creation mythology, 
this example could mean that time has had something removed from it, result- 
ing in the creation of a person. 

Multiplication traditionally uses the dot or x sign or, to avoid confusion with 
clement x, is implied by writing elements together as products. It is defined as 
the association of set members with each other in some way, not just a combi- 
nation as per addition. The product can retain the distinct identities of its mem- 
bers, such as px standing for the mytheme of man against nature. Or the product 
may undergo a binary transform into a third element, such as px=s. Man’s fight 
against nature has resulted in the world, here indicated by s. 

Division can be written using the slash sign /, but to avoid confusion we can 
also use the sign +. It is the inverse of multiplication. A product may be disas- 
sociated, as px +p leaves x. A reverse binary operation can also occur: s+ p =x. 
In our mytheme example, man has been disassociated from the world, leaving 

some thing x, which stood for nature, 

The relation of equality uses the = sign, making the equations exemplified 
above. As with the operations, equality may or may not occur with a binary op- 
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eration. It may simply indicate the result of a transform: p—>x becomes p=x. 
The transform may be binary: pq x becomes pq =x. For that matter, “binary” 
could mean any mapping of two or more elements into another: pqy =x, ete. In 
mathematics, this is also called “n-ary” but I will not use this term. Nor will the 
linguistic term “binary” be used, referring to a polar duality. In such a case I 
shall speak of polar terms. 

There are cases where equality does not involve transforms but retains the 
separate identities of set elements. As with traditional mathematics, our multi- 
plication is distributive with respect to addition: x(y +z) =xy+xz. Here no 
transforms have occurred, but element x has become associated with the com- 
bination of elements y and z, attaching to each of them, 

The opposite of equality is inequality, using the # sign: p#x. The result of a 
transform —> could not be written this way. No binary mapping occurs. Inequal- 
ity retains separate identities of elements without transformation, and it merely 
indicates that separateness. 

The relation of similarity is written with the sign ~, which is sometimes used 
to mean “is approximately equal to”. Here we make a nonquantitative use of 
similarity, defining it as the equivalence of some aspects or features of set mem- 
bers with others, This similarity could be due to a transform or not, 

The opposite of similarity is dissimilarity, using the negation of the preceding 
sign as #. A dissimilarity is not due to a transform. Distinct set members could 
be dissimilar, meaning “approximately not equal.” How does this differ from 
similarity? If something is approximately not equal, then is it also approximate- 
ly equal? We could arrange the four relations on a spectrum, so that dissimilar- 
ity is closer to inequality and similarity is closer to equality: =,~,7,7. 

This completes the list of four pairs of relations and operations: addition-sub- 
traction, multiplication-division, equality-inequality, and similarity-dissimilari- 
ty. Unlike traditional mathematics, equality and similarity pairs are not just pas- 
sive relations. We could call them static operations, whereas addition and 
multiplication pairs are dynamic operations. This results from the combination 
of two kinds of mathematical systems: set functions and a field algebra. 

Relations could show the results of transform — functions, besides their 
non-transform uses with operations. All transform results could be relations, 
but not all relations are transforms. Whenever a relation does indicate a 
transform, it must contain its own inverse relation just as the transform does. 
Instead of writing a different sign such as — for +, we keep the same ones. 
The inverse of p~ x is simply written as x ~p, and p=x becomes x=p. This 
is expressed in traditional mathematics as the reflexive property of equality: 

if p=x, then x=p. 

So far, most of our definitions have conformed to standard mathematics us- 
age, including set theory and logic Concepts or their statements in language 
have been represented as sets which undergo logical operations. The main 
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difference from mathematical logic as invented by George Boole (Wolff 
1963) is in the use of multiplication and division. Boole defined the logical 
use of multiplication to indicate set intersections, while division he found use- 
less for logic. For example, to Boole the set of px meant p intersect x. This 
could be all men who are part of nature, instead of the mytheme of man 
‘guinst nature. By defining multiplication as association, we have broadened 
the application of the mythic algebra beyond rigorous “Laws of Thought” 
(the title of Boole’s 1854 book). Since mental processes work by association, 
we have a system which could conceivably model all mental processes. How- 


ever, since it is at the highest level of abstraction, the details of specific re- fi 


cesses are not included. Further levels of detail can unfold once we have de- 
tined a few more principles. 

Parentheses have been used to contain sets, but we place no restriction on the 
nesting ability of parentheses. Sets can contain sets which contain sets, ad infini- 
tum. As with human thought, we can think about thinking about thinking. In 
the mythic algebra, functions work on sets, as indicated by letter abbreviations 
outside of parentheses: M(s,t), R(s,t). We define the nesting ability of sets to in- 
clude the work of functions upon those sets. M(R(s,t)) is a valid possibility, al- 
though its actual use or interpretation may be trivial. Such nesting becomes 
more important when we use other functions besides mythic and real states of 
existence, 

Given this nesting ability of sets and functions, can we recognize any hierar- 
chy in the order of activity? The nature of the definitions requires some restric- 
tions on order. We must start with basic sets containing members of static-dy- 
namic pairs, (p,q,x,ys,t). Before binary operations can occur, the ability to 
substitute members must exist, whether as a direct one-for-one substitution or 
a binary two-for-one mapping. This ability is called the transform function >, 
and we may take it as the first one which can work upon sets. To explore the hi- 
erarchy further, we should first clarify the difference between functions and op- 
erations 

A function is usually just an abbreviation for a collection of operations upon 
a set, such as addition or multiplication or division or subtraction. This is not the 
case with the mythic algebra. So far, we have three pairs of functions: M and R 
states, their changeovers M/R and R/M, and the transform — and its inversion 
«<-. These functions either deal with mappings or substitutions of set members. 
We may call them functions to emphasize that they are not the operations of a 
field algebra. In contrast, operations are components of field algebras, enabling 
binary mappings of set members. In our case, the same operations can make a 
field algebra when mappings occur, or not make a field algebra by keeping set 
members intact. We also started with a scalar field algobra, where only the 
quantitative relations among set members made a complete field. These four 
results may be summarized in a list: 
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FIELD ALGEBRAS 

SCALAR ONLY, e.g., 3p + p=4p, 6 
BINARY OPERATIONS OF +, -, x, +, 
€8,PZX=t, PX=S P(Xty) = 


NOT FIELD ALGEBRAS: 
FUNCTIONS: M AND R STATES, MIR, R/M, >, — 


NON-BINARY OPERATIONS OF +, -, x, +,= AND 4, = AND# 


&g., PX, P+X, P=X, p (X+Y) = PX+PY 


Nesting parentheses may indicate a hierarchy of levels for sets, such as 
(x, (p.x)). Or they may indicate the order of operations at the same level: 
(q+p(x+y)). We combine these two uses of parentheses to delineate the ex- 
istence of a natural hierarchy for functions and operations. 

We have begun with the transform as the first to work upon sets, and we write 
this nested as ((p,q,x,y,,t) >). What comes next, M, R states or math operations? 
Ifwe recognize that the math operations can deal with thematic relationships, then 
the M, R states must come first. We can have either occurrence without the other, 
but sometimes thematic statements specifically concern the difference between 
mythic and real things. To illustrate: a story can use M(s,t), or R(s,t) sets and func- 
tions only, having no themes and consequently no math operations. Or we may 
have a story which uses +,—, x, = operations only in R(s,t), so we may dispense with 
using functions and tell the story just as plain (p,q,x,y.s.t) sets. Neither functions nor 
operations seem to require the other. But sometimes operations do require M,R 
functions, even if only as an index upon set members. Take the theme of man pp 
against the gods p,. This could be written as the product of pyp,, but this merely in- 
dicates two distinct groups of beings in opposition. The central issue of divinity 
against mortals is lacking from this product. A better statement of theme is 
R(p,)M(p,), which we could even write as pyP),to clarify the indexing nature of the 
functions. Thus sometimes operations need functions to index set members, but 
functions never need operations as a prerequisite. The M,R states may now join 
with —>as the next functions for basic sets. Once we have MR states, breakthrough 
MIR and crossover R/M functions can occur, so the hierarchy now looks like: 

(p,q,x,y,s,t) >, —) M,R)M/R,R/M) in nested notation. 

‘This comprises all of the functions needed to tell stories of myth, so we will 
call it the story level of mythic algebra. Given the high level of abstraction of 
story details, we could also call this the plot level for what is conveyed. 

‘The math operations come next, but in what order? Recall that = or ~ rela- 
tions can be interpreted as indicating the results of — transforms, which are the 
very first functions. Priority then goes to basic substitution at this next level, fol- 
lowed by operations of +, -, x, +. Adding this in to the hierarchy, we get: 


More features of the mythic spacetime algebra 55 


(P.q.%,y8it) >, <—)M,R)M/R,R/M) =, #, ~, # ) +,-, x, +) 

in nested notation. Since the math operations have been identified with the- 
‘Matic relationships among story elements, we call their level of operation the the- 
matic level, We can subdivide this level by looking at single uses of equality or 
similarity relations, such as p = x. This could be a substitution to create a figurative 
symbol, whether literary or psychological. We will explore this in section five, but 
for now We note the possibility of a symbolic level preceding actual thematics, 

One more level may be distinguished, which I call the selection level. This is 
merely the conscious construction of narrative or other sets using the principles 
of commas and multiple parentheses: ( ), ( ), ( ). In priority, it is part of the story 
level, but it encompasses all levels, Selection has properties like insert, delete, 
repeat, and next. We give it first place in the story level as follows: (p.q.xy,s.t), 
(). [would also place it last of all in a listing of nested levels: 


BASIC SETS (p,q.x,y,s,t) 

STORY LEVEL, () >, —)M,R)M/R,R/M) 
SYMBOLIC LEVEL =,%, ~, # 
‘THEMATIC LEVEL +,-, x, +) 
SELECTION LEVEL (),(),() 


Not all levels must be present: we can skip or omit levels. Functions and op- 
erations may also feedback, or nest in any order besides the basic starting or- 
der of this list, The essential basic order has brain implications. We may Infer 
some physiology of brain processes from this order, but for now we are done. 
‘This completes the catalog of new mathematics for the mythic algebra, Using 
these principles, we will now turn to some other functions than MR states. 


3. Language 


iF Tow can we go from a story level to a language level? This raises the question 
of just what does the mythic algebra really represent? Do the set elements 
stand for concrete things, ideas, words, images, abstractions? As a mathemat- 
ical system, the mythic algebra may stand for any of those, Its applications 
may be listed as follows: 


MATHEMATICS: pure abstraction 
LANGUAGE: words, sentences 

STORY: concrete things, myths 
EXTRA-NARRATIVE: symbols, themes 
PSYCHOLOGY; association, perception 
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Much is missing from this list. Pure ideas unrelated to story are not included. 
We cannot discuss engineering or philosophy with this system. Abstractions 
like the qualities of things are omitted. How good is a person, how red isa 
flower? We wouldn’t know. In the story level itself, abstractions like the 
thoughts or feelings of characters get left out. We might define thinking or 
feeling as an action q of character p, but that conveys little. As the basic math- 
ematical system was derived from stories of myth, perhaps it has an arbitrary 
bias towards concrete representation. Maybe there is some missing mathe- 
matics which would tie all of these levels together better. Nonetheless, we 
may still pursue the present applications further. Let us consider how the sym- 
bolic system of words may fit the mythic algebra. 

Some basic properties of words will be explored. Examples only use the Eng- 
lish language, but the intent is for universality. This analysis is at such ahigh lev- 
el of abstraction that it should apply to any human language. Individual prop- 
erties such as how a particular language marks its words into parts of speech will 
remain outside, In brief, the mythic algebra is no substitute for vocabulary and 
grammar rules. But its processes may apply to language. 

We first define a static-dynamic pair of functions as Noun-Verb, or N and V, 
which work on concepts like our set members (p,q,x.y.s.t). Thus, N(p) isa noun 
word, V(p) is a verb. As with the M-R mythic-real states, the N-V functions di- 
vide all of the vocabulary universe into either an N or a V state. Keeping to our 
static-dynamic principles, we might consider the basic nouns as N(p.x,s) and the 
basic verbs as V(q,y,t). Nouns are persons, things, or places. Verbs are the ac- 
tions of persons and things, or the passage of time. 

To construct sentences, we still need the selection property of (), ( ) for com- 
mas and grouped sets. At minimum we also need to be able to substitute words 
in sentences, using the transform function of — or its inverse o N(p.x,s) 
> V(p.x,s) indicates the conversion of nouns into verbs. This conversion could 
apply to any speech parts associated with noun or verb phrases. Vis) could in- 
dicate prepositions with their orientation in space. The N > b function has an 
inverse function V > N. V(q,y,t) > N(q,y.t) indicates conversion of verbs into 

uns. N(t) could indicate points in time. 
owe a bring in Ribs crossover and breakthrough functions. NIV 
stands for the insertion of a noun into a verb phrase, while V/N stands for inser- 
tion of a verb into a noun phrase. Given the actual uses made of language, exact 
inversions of these functions usually do not occur. There is no pressing need to 
undo the mapping of a word into another part of a sentence. We just go on toa 
totally different sentence, unless indulging in some kind of stylistic flourish. 
This nod to poetry finishes the introduction of functions. In nested notation, we 
may summarize the order so far as: 

(p.4%y8t), () >, —) N,V)N/V,VIN). : 

What remains is to bring in the relations and operations. 
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As before, we start with the equality sign =, since it may indicate the result of 
4 prior > transform function, Inequality follows as the negation. Similarity and 
dissimilarity then follow. We can expect these relations to work upon word 
choice, and I have chosen some figures of speech to illustrate this, “Fifty keels 
ploughed the deeps” has been used as an example of metaphor, metonymy, and 
synecdoche occurring in the same sentence (Appignanesi 1995: 61) It breaks 
down as, “Fifty keels (synecdoche for ‘fifty ships’) ploughed (plain metaphor 
for ‘sailed’) the deeps (metonymy for ‘the sea’). The mythic algebra does not 
require that a prior sentence, “Fifty ships sailed the seas” be formed in the brain 
before the substitutions can occur. The concepts must be formed, represented 
by a set such as (50x,y,s). Here we show scalar multiplication by 50, and dis- 
pense with noun and verb state indicators since they will not change upon sub- 
stitution. As the brain settles upon actual words to make a sentence, individual 
substitutions occur. 

One way to write the sentence out is by starting with a conceptual set and end- 
ing with a sentence set, showing the substitutions as they are consciously made: 

(50x, y, $)5(X=X2,(Y=V2),(8=8;),(50x, y>, 8) 

In passing, we note implications for the model of metaphor opposed to simi- 
le, The various types of metaphor come from the equality relation, Simile, being 
inexact, comes from the similarity relation. 

Also, these relations could indicate a two-step selection process which fits the 
rhetorical model of interpretation (Culler 1975: 180-181). That model uses 
class-to-member or whole-to-parts selections to generate these figures. One 
may object to a single equation like x=x, used so. Yet this does not violate the 
mathematical principles, if we look at the binary uses of equality and similarity. 
When two or more elements are combining to map into a third, the equation is 
mapping more than one thing at a time. These multiple activities are subsumed 
under a single relational sign, just as + transform or substitution results are. 
Now that the relational activities are recognized as static operations, we can see 
how they occur in figures of speech. Other language manifestations are not 
ruled out, but we now turn to the uses of addition, subtraction, multiplication, 
and division. 

For addition and subtraction, the definitions of these operations fit the tradi- 
tional linguistic uses made of them. Plus or minus signs indicate the addition or 
deletion of markers upon words. The overlooked operations are multiplication 
and division, standing for association and its undoing. Two examples come to 
mind, one for nouns and one for verbs. As shown above, the concept of fifty 
ships can be represented by 50x. This is an example of scalar multiplication 
upon element x, things. The conceptual product 50 x becomes two words: fifty 
keels, a noun phrase. For verbs, their time tense seems to involve multiplication 
of concepts. If we take the infinitive of any verb as aq or y, then the products qt 
and yt represent the verbs associated with some particular time t. 
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‘We are now finished with the language operations. The complete system du- 
plicates its mythic form, now written as (p,q,x,y,s,t), () >, ) N,V)N/V,V/N) =, 
#,~, #) +,-,%, +) innested notation. For a listing of nested levels, we may de- 
scribe it as: 

CONCEPTUAL SETS (p,q.x,y.s,) 

WORD FUNCTIONS, ()-», <<) N,V)N/V,V/N) 
FIGURATIVE RELATIONS =, 4, ~, * 
MARKING OPERATIONS +, -, x, +) 


SENTENCE SEQUENCES (),(),() 


While this system is presumably universal, some obvious limitations exist. At 
a conceptual level, we may have basic sets of (p,q.x,y,s,t), but different set 
members can represent the same words. For example, q and y are verbs done 
by people and things, so verbs like move could be either q or y_ People move, 
things move, using the same word. This implies that vocabulary lies outside 
this system and feeds into it. The system makes an intermediate part of the 
brain’s language abilities, between lexicon and speech. There is also an im- 
plied relationship between language and mathematics abilities. 

Here we have the most basic mathematical operations the brain is capable of. 
This system indicates the ability to count and to collect items into simple sets. 
A cave man gathering stones into a pile does this. The most primitive operations 
then follow: combining and associating, or adding and multiplying. Taken asa 
biological foundation, all of higher mathematics should evolve from this sys- 
tem. Yet this system is not just for quantitative use, but comprises an interme- 
diate part of language. It is the ur-mathematics, before numbers existed, when 
it was expressed in language and mythology, in story and the most rudimentary 
quantitative thinking. If this is so, then all of mathematics, logic, and language 
spring from a common source in basic brain operations. It falls to brain scien- 
tists to trace these operations in the diversity of brain areas involved. The com- 
parative evolution of these abilities might also be considered. Even birds dem- 
onstrate some of these abilities. For our part, we turn aside to some aspects of 
storytelling. 


4. Story 


My earlier papers analyzed the mythic algebra at the story level. Portraying 
mythic motifs and narrative flow as sets made for a rather vague modeling of 
story plots. Thinkers have been dividing stories up into plot segments at least 
since Aristotle's Poetics. “Plot, then,” says Aristotle (VI.15), “is the first prin- 
ciple, and, as it were, the soul of a tragedy.” (Fergusson 1961: 15). For all of 


More features of the mythic spacetime algebra 59 


(hat 2300-year history, the approach was to identify the techniques used by ac- 
(ual storytellers to compose plots, and distinguish the good from the bad. The 
popularity of plot analysis has waxed and waned over the centuries. In our 
own age, scholars have departed from storytellers’ intentions. Unconscious 
forces or mental structures have been the justification for finding plots within 
plots. The mythic algebra partakes of the same claims to unconscious territo- 
ry, but with one saving grace. This claim of unconscious structuralism is not 
essential to mythic algebra. Ur-mathematics may or may not exist, but mythic 
algebra is a mathematical tool for the analysis of language and story. 

In essence, this tool consists of a field algebra nestled within a pair of set func- 
tions, To tell stories of myth or fantasy, the useful polarity divides the universe 
into mythic M or real R states. However, a story always set in prosaic reality 
would not use M-R states. Since infinite possible states exist, we may still tell a 
Story using shifts of subscripted Rn states. This would retain the polar principle 
which indexes different (p,q,x,y,s,t) story sets. But we may wonder about what 
other possible function pairs may exist besides M-R states, or N-V states at the 
language level. Any arbitrary creation of polar pairs could be used to structure 
a story, much as Levi-Strauss’s mythology demonstrates Such results tend away 
from mental structuralism, merely indicating creativity at a surface or subcon- 
scious level. The polar property itself then survives as a possible structuralism. 
With mythic algebra, the field algebra also could be a true mental structure. 

Regardless of structural issues, one could question if the algebra itself is ad- 
equate or too ambiguous. Can enough of a story be modeled with the opera- 
tions? Do the definitions really distinguish addition and multiplication from 
cach other? Why is combination not association? Isn’t everything just a form of 
association? Broadly, yes, and specific operations or relations identify restricted 
(ypes of association. In traditional, quantitative mathematics, multiplication is 
merely extended addition. In ur-mathematics, addition is diminished multipli- 
cation, one type of association process, 

If we define conflict as an association product, doesn’t that apply to every sto- 
ry and scene? And then how do we distinguish conflict from any other associa- 
tion? How do we choose what story details to focus upon as part of the plot’s 
mathematics? If actions are modeled as set member variables q and y, doesn’t 
that overlap with combination and association? Some examples can help an- 
swer these concerns. 

First of all, while the action categories may overlap, there are still two distinct 
systems at work. Q and y are the actions of people and things. Addition and 
multiplication are the actions of combination and association, not limited to the 
behavior of people or things. If we do apply the math operations to behavior, 
then each operation does show up as distinct. 

A primitive example helps clarify the difference between addition and mul- 
liplication. Consider a cave man who has collected two piles of rocks, distin- 
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guished by color or shape. If he picks up a stone from each pile and throws them 
at the same time, then together they comprise addition, rock plus rock. If in- 
stead he throws one first, followed by the other, then the rocks are associated 
in time, making multiplication or rock times rock. The set (p.q) for the cave 
man’s behavior does not tell us these details about the stones. Nor is it a prob- 
lem of ambiguity. It is a difference of focus, or point of view. Changing view- 
points can make different sets for the same events. 
Consider a person p taking a book x off a shelf. Is it a (p,q) set, or has the per- 
son now become associated with the book, making it a (px) product set? Are 
they combined as (p +x)? It depends. If the focus is on the action, then (p.q) is 
the right description. If the interest is in having the book, then (px) describes 
this. If we wonder where the book is, then (p +x) tells us. Or we could just want 
a description of the entire scene, the setting of the room. In that case, We have 
aset with (p,x.s,t). Our choice of sets gives us some measure of precision to suit 
particular criteria. “ ; 
The algebraic operations on story details can be indicated as intermediate 
sets when writing out the narrative flow. Here we will stick with our original 
mytheme of man against nature: (p,q.x,y,5,t), (Px), (P.4.%,y.8,0), ete, We omit 
function notations just for convenience. Filling in actual story details could turn 
the (px) set into something as simple as (storm threatens our hero). Tt could 
show action, like our equation for a creation myth: (px=s). Binary equations 
also occur as intermediate sets. Or these operations could be taken into the ba- 
sic sets: (px,q,x,y,5,t), (P,q.X,y,px =,t) Changes of notation from intermediate to 
basic sets do not affect any properties. In either case, the narrative algebra sys- 
tem for describing stories is complete. 
To apply these principles, we shall consider examples from three types of mo- 
tifs: myth motifs, Thompson’s folktale motifs, and story micromotifs. ' 

Myth motifs are identified by their use of the mythic M or real R function 
states, which index set members. Shifts between states typically occur, and these 
patterns can be considered plot formulas, In my first paper, I analyzed four mo- 
tifs: the fall from innocence, the hero’s adventure, dualities, and fertility cycles in 
nature. The hero’s adventure goes as R/M/R, crossing over into a mythic realm 
and then returning to his mundane home. The R/M/R pattern can also describe 
nature’s fertility cycles, with winter as the mythic, unliving time. Using principles 
from my second paper, we can see dualities as forms of M(2p) or R(2p) for twin 
persons. The fall from innocence can be of the M/R form, such as a loss of eter- 
nity in the Garden of Eden and the beginning of normal time R(t) Creation 
myths can use M/R motifs too, as the Eden story also demonstrates. Overall, we 
identify myth motifs as story functions rather than operations. 

Stith Thompson’s folktale motifs are a category which encompasses myth mo- 
tifs, In fact, the four myth motifs I analyzed can be found in his motif index, in 
the first section on mythological motifs (Thompson 1946, 1958). Brunvand de- 
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scribes folktale motifs as “narrative elements — actions, actors, objects, settings, 
and the like” (Brunvand 1978: 127). These are the mythic algebra set members 
OF y,p,X, and s,t. Motifs also can have enough detail to satisfy the equation op- 
erations, so they could use anything on the range of hierarchical mathematics. 

Story micromotifs developed as an offspring of folktale motifs. Ray Browne 
noted that folktale motifs were still too general to be the most basic narrative 
units, so he divided them further. His solution has extra-narrative properties. 
“Each micromotif has its own distinct characteristics and develops along its 
own lines with a consequent beginning, middle, and end. Each micromotif di- 
reets the development of its own individualized constituents.” Going on to dis- 
cuss Dashiell Hammett’s 1930 novel The Maltese Falcon, he wrote, “The oaken 
desk and chairs are a micromotif, not a symbol, since they drive the action; it is 
hot something which symbolizes the action. It powers the action, Without un- 
derstanding this micromotif the reader and critic can never fully understand the 
dynamics of the book.” (Browne 1995: 152). Here we have an example of ob- 
jects which combine or associate with actions, This would be written as x+q, 
X4Y, xq, or xy, They are not acting themselves, which would be written as (x,y). 
While all of this occurs at the story level, it resembles subtext or subplot The 
micromotif tells its own tale, an unnoticed story within the story. 

Unlike subtext, subplot is in the story level, and its notation resembles other 
story details, just separated by irrelevant sets. Say a subplot involves the conflict 
of person py opposed by villain p;. The subplot could start with the initial con- 
tlict as a product, followed by various actions q of the protagonist, until the final 
resolution shows as another product. The vanquished villain is then absent from 
later story sets: (Pop,)s (Pod) +++ (Pods) +++ (Po,da) «++ (PoP 4s): (Pp). A main plot 
could be described the same way, and we may expect the same principles of 
plots to apply in subplots. The (p,q) sets of the subplot may progress in a pattern 
of how-and-why explanations. The first action set (p,qg) tells how the next set 
(Po) Was arrived at. The (p,q;) set tells why the previous (p),qy) set was done. 
And the same (pp q;) set could be the explanation set for the subsequent (py,q,) 
sel, etc. We might follow this pattern to identify all of the subplot Myth motif 
patterns like R/M/R may also show complete subplots. These are principles of 
plotting which do not have to happen with thematic operations. 

Do the same kinds of mathematics occur at the story and extra-narrative ley- 
els? Yes, the full range of possible math could be in story sets or as themes, sym- 
bols, ete. Thematic math would be written apart from the narrative sets, just as we 
mention a story’s theme separated from it’s text. Our px example of man vs. na- 
(ure shows that a theme’s math could be duplicated at the story level. Variable set 
ers (P.q,x,Y,8,t) could be filled in by specific story details or thematic gener- 
ics, In going from story to theme, I must note two fundamental problems. 

‘The first problem is one of specificity. Any action or change in story details 
could conceivably be written as an algebraic formula. If we looked at a narra- 
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tive written as sets at the story level, how could we derive thematic or symbolic 
relations, without also mistakenly creating other formulas? We are not con- 
cerned with the infinity of possible associations for any thought in a story. We 
are concerned with preventing those thoughts from generating false themes. 
Somehow, the reader does take in the story and derive a thematic meaning. Ap- 
parently, mythic algebra does not offer many new insights into this process 

A reader's predilections or receptiveness for certain themes or symbols can 
be written as algebra, but no predictability or determinism results from this. We 
can infer neither anything about the reader’s response or the author's inten- 
tions. The only help that story sets would give would come from the preponder- 
ance of particular set members, or the importance of certain functions or oper- 
ations when they occur. Thus, certain patterns of functions constitute mythic 
story motifs. For example, the hero’s adventure is of the R/M/R pattern, Such 
discoveries are possible without mythic algebra, though. 

Among stories, there is the further problem of fables without settings in 
time and space. Should we assume a real state R unless a mythic quality M ex- 
ists? This brings us to a fundamental problem, that of poetry. Mythic algebra 
is a narrative algebra, and as such fits stories whatever the format. It extends 
to TV or movies or even comic books. Aside from epics, poetry is only some- 
times narrative. We may expect that the narrative forms of poetry can be de- 
scribed with algebra. Also, some of the figurative elements may be covered, 
such as the language level relations for metaphor. But vignettes, musings, po- 
ems devoid of story, all fall through the cracks of the algebraic system. So 
much of poetry joins company with fables, nonfiction writing, the pure abstrac- 
tions not contained in sets. Expansion of set elements (p,q,x,y.s,t) may solve 
some of these problems, but the goal should be to uncover new mathematics. 
Why duplicate existing language and literature notations, unless incorporating 
them into a broader system? 

‘This new system adds more complications to the debate over which comes 
first in thought, concepts (or imagery) or words. Up to now, two positions were 
possible: concepts then words, or words then concepts. If we include the inter- 
mediate level of mathematics, we get six more possibilities: concepts-math- 
words, words-math-concepts, math-concepts-words, math-words-concepts, con- 
cept s-words-math, and words-concepts-math. I have presented concepts-math- 
words as the most basic form, but the other combinations could occur depend- 
ing on such circumstances as conscious or unconscious interactions. A structur- 
alism favoring totally unconscious drives might be math-concepts-words. If an 
author analyzed and manipulated his material, the math may come last and 
feed back into the system. My preferred form, concepts-math-words, could be 
either conscious or unconscious. Does a story intuitively come to life of its own, 
or does the author have to really work at it? Perhaps consciousness is so varia- 
ble that any of these forms may occur. 
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‘We might also consider what new complications could arise from a functional 
scheme that is more than a polarity. The new functions would not be just sub- 
Scripted variations on M and R states, Let us say we have four state functions 
1,2,3, and 4, Think of the possibilities for crossovers and breakthroughs and 
transforms, like 1/2/3/4/3/2/4/2/1/3->1/4, not even considering the algebraic op- 
erations! This could be applied to the mixing of literary genres, if we follow Ba- 
khtin’s chronotope principle. Bakhtin focused upon spacetime as a determina- 
tive category in his 1937 essay “Forms of Time and of the Chronotope in the 
Novel, Notes Toward a Historical Poetics”. He wrote, “The chronotope in liter- 
ature has an intrinsic generic significance. It can even be said that it is precisely 
the chronotope that defines genre and generic distinctions.” (Bakhtin 1981; 85— 
86). His own version of mythic spacetime he called “the folkloric chronotope” 
(pp. 146-147). Instead of looking at genre formulas, though, we will now pro- 
ceed to symbolic and thematic formulas, 


5, Extra-Narrative 


A\ the extra-narrative level, parts of mythic algebra may intrude into or influ- 
ence a story. Let us call these parts extras. The fundamental problems dis- 
cussed in the previous section now come into full focus. We may even expand 
our list of problems: 

|. How do we derive extras from the story level? 

2. What of non-story extras, like in poetry? 


3. What percentage of extras are unconscious instead of conscious to the 
storyteller? 


Our answers to these problems so far are: 

|, However a reader recognizes a theme or symbol, its story set members are 
then written as extras. 

2, Narrative or figurative elements of poetry can be notated, but many ab- 
stract relations or qualities are missed. 

4, ‘The percentages depend on the individual story and storyteller. 

‘These are admittedly not very good answers. Much detail and precision is 

missing from this picture, but we must recall that the entire system is very gen- 

eral to begin with. While any mental detail would be absorbed into one of six 

categories (P.q,x,y;s,t), these set elements convey little when read on their 

own without context. They do provide an enormous number of possible com- 

binations to structure meaning, though. Let us take a brief look at the variety 

of possible equations. 

Consider a binary equation using only addition and three terms, of the form 
x«p=s. Ignoring subscripts or function states, each term could be one of six possi- 
ble set members. We could have x+p=s, y+p=s, p+p=s, q+p=s,S+p=s, or 
(+ p=sjust for the first term’s variety. For each of these six equations, we could do 
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the same thing for the second term, giving us six times six or 36 equations. For three 
terms, that gives us six times six times six or 216 possibilities. We get another 216 
equations for each other operation: subtraction, multiplication, division, All 864 of 
these equations use the equality relation, =, but we have three other possible rela 
tions: inequality, similarity, and dissimilarity. Our grand total of possible equations 
for three terms comes to 4 times 864 or 3,456. Of course, subscripts and function 
indexing only increase this number. And equations may use more than’ three terms. 

We truly have an infinite capacity to model extras using just six variables. 
What shall we model? Perhaps the human mind can create an infinite variety of 
extras, but we have a finite variety of categorizations for them. Of this finite va- 
riety, I have chosen seven to explore: literary symbols, allegory, allusion, dra- 
matic subtext, literary themes, Levi-Strauss’s mythemes, and Jungian arche- 
types. A presentation of these seven categories gives more answers to our 
starting list of theoretical problems. ot 

Let us first return to the nested notation of the mythic algebra. This hierar- 
chical lineup was divided into regions, and we may retain analogous names for 
those regions: 


STORY SETS (7.4.x) 
STORY FUNCTIONS ->, <M,R,M/R.R/M 
SYMBOLIC RELATIONS =#~ # 
THEMATIC OPERATIONS +,-, x, + 
SEQUENCE SELECTIONS (),(),() 


This breakdown into regions proves very useful for the analysis of the seven 
types of extras, I have come to the conclusion that each type is distinguished 
by its unique placement along the hierarchical lineup. In keeping with the 
mathematical principles, each type — symbol, theme, etc.- may use other Te- 
gions, but each has a predominance or origin at one location along the line. 

We begin with four extras that make figurative use of equality or similarity 
relations, Here a comparison to the language model for figures of speech comes 
to mind. Again, the different relations can identify the types of transform re- 
sults, Instead of making direct substitutions in the story to create figures, such 
as p=x, we are referring to the contents of the story itself and inserting new fig- 
ures. When referring to outer stories, the inserted contents may not be trans- 
formed. These extras also use the equality relation, although inexactitude of 
their parts may employ similarity. To distinguish the four extras, we note the 
conditions which put equality-similarity relations on the boundary of the two 
mathematical systems. Sometimes equality-similarity means a transform result, 
sometimes it doesn’t. A nested notation lineup for this could be: (sets) func- 
tions, > =, > ~) =, 4, *, *) +.-.%. +) 
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We accordingly have four possibilities to add into the narrative: an equal 
transform, a similar transform, a non-transform equality, and a non-transform 
similarity. These possibilities match up to the following figures of content: 


ALLUSION: outer contents identified and intimated, non-transform simi- 
larity, ~. 


ALLEGORY: inner content represents different outer content, equal trans- 
form, > =. 


SUBTEXT: reading between the lines of text to position outer content, non- 
transform equality, =. 


SYMBOLISM: something stands for different content, similar transform, > ~. 


‘The figures consist of the affected sets which use the relations and transforms. 
‘Thus, an allegory may be an entire story, but its allegorical figure is limited. 
Subtext may run the length of a story, but its relational figures are distinct. 

An example of symbolism shows the general working principles: say a rose in 
«story symbolizes a person’s love, The rose x does not substitute for p, but adds 
into the story sets: (p, q), (p> x), (p,q,x). If we think of love as an action qof 
person p, then the rose transforms q at the extra level: (qx). All the proper- 
ties of symbols must be recognized A preexisting rose that becomes a symbol 
may be subscripted to indicate its new condition. A symbol can refer to many 
spots in a story, before and since its creation. Once it is created, it may be writ- 
(en again in later sets. The assignment of its meaning to new or prior set mem- 
bers can also happen in subsequent sets. Prior set members should be identified 
by subscripts too, when written in later sets, We call this transform result a sim- 
ilarity to acknowledge the imprecision and openness of symbols. 

Some kinds of symbols are not results of new transformations, in that they 
have a conventional meaning outside of the story. The transformation has long 
since occurred, and their use only conveys a double meaning in the story. In gen- 
eral, a rose standing for love shows this. The multiplicity of meanings already 
shows in the rose, since it has been defined so far as x= p and x=q. These aren’t 
exhaustive definitions, so a proper definition is x ~ p + q. For a reader to recog- 
nize the conventional symbol, one could say that the transformation process oc- 
curs anew as if for the first time. And then there is a middle possibility between 
brand new symbol and conventional recognition. The new use of conventional 
symbols occurs when they are applied to a new situation, in an unusual context. 
Here again, their recognition is an act of transformation. In all cases, creators 
and recreating audiences make transformations. 

Subtext is an example of outer content, as are allegory and allusion. Parts of 
4 (ext may trigger subtext merely by a matchup of aspects which affect a char- 
acter’s hidden agenda. We write this in the subtext as a new line outside of the 
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textual one, showing our initial aspects inspiring the initial actions of the new 
subtext. Let two persons py and p, interact. Two relations are shown, with the 
first one followed into the subtext line and the second one going from subtext 
into the text line: 


TEXT (pop;)s(Podo)s(Pos)s(Pod2)s(P Pos)» «+ « 
RELATIONS 4q)=qo OF PiPo= PsPo 
SUBTEXT (py,qp). --- » (PiPo) ete. 


‘The action qy of person py means something to person p,, establishing anew 
relationship between the two which only goes as far as one product set in the 
subtext. The influence of subtext is usually hidden, or it could insert into the 
text as a final consequence, as the last product set does here. Longer lines of 
subtext would require creative use of subscripts to avoid confusion with text 
subscripts. As for allusion and allegory, they could be written in the same 
three-line way. : 

While allusion and allegory refer to outer content, they always influence the 
narrative by insertion. Allegory can be extended metaphor, and as such inserts 
its figures directly into the story. Allusion can make inner or outer relations. An 
outer story can serve as a guideline for imitation of some of its sets. Inner parts 
of the story can also be used as guidelines for repetition, but that is story-level 
mechanics of selection. Inner allusion identifies those parts for later use. Nei- 
ther of these types of allusion refers to the comparison of unrelated, non-influ- 
ential situations. Common analogy of two such situations would be a similarity 
relation not involving insertions. I do not claim the equality-similarity relations 
exclusively for these four figures of content. Other hidden or double meanings, 
satire, cameo appearances, intertextuality or disguised references could use 
them, too. 

For any kind of outer story situation involving the exchange of sets or set 
members, we should note the set functions thereby used. Going from the story 
to an outer story is a crossover function, story/outer. The reverse direction uses 
a breakthrough function, outer/story. This requires that set members travel or 
map from one story to the other. Just copying set members does not fit the orig- 
inal definitions of M/R and R/M functions. Or we can broaden the definition of 
such functions to allow copies. 

‘Thus we see why it is all right for add-ins to sometimes be transformed and 
sometimes not. The transform — is a separate function. We can also see why the 
language model for figures of speech does not fit this system. Mapping from lex- 
icon into a sentence is not an outer sentence situation. It’s pulling from an es- 
sentially infinite set into a limited set. However, sentences could employ cross- 
over and breakthrough functions. That would facilitate the phenomenon of 
mixed metaphors, if one sentence already had metaphors in place when the se- 
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lection occurred for the other sentence. On that note, our discussion of figures 
of speech or content is now done 

We next consider literary themes and mythemes. Throughout this paper I 

have used the product px to stand for Levi-Strauss’s mytheme of man against 
nature. This is actually a generalization of some mythemes he presented in his 
first paper on the subject (Levi-Strauss 1958). His first examples were the auto- 
chthonous origin of man, kinship relations, and life against death. Oppositional 
conflict was a common theme he saw, such as man against the nature gods. All 
of his mythemes are polar pairs, with terms in opposition to each other. As such, 
they all partake of the association operation whether they are conflicts or not. 
‘Thus, mythemes are located at the multiplication position, together with its in- 
Verse operation of division. This leaves out addition and subtraction, just as it 
omits themes which are not polar oppositions. To include all themes, we take in 
the remaining operations, placing literary themes at the place of addition and 
subtraction. The types are not mutually exclusive. A literary theme could make 
use of a mytheme, or other operations. Our Creation myth example of p +x=t 
could be a theme, thus making binary use of equality. 

Literary themes stand unique among the seven extras, despite their overlap 
with mythemes All of the other types of extras either insert into a story or refer 
{o outer story contents. The other extras make up story devices, while theme is 
whut the story is about. It is a distillation of the essence, boiling down an entire 
narrative into a bit of math. Conversely, it is the original kernel of math that 
grows and expands into a complete narrative. In either case, it is not a separate 
part, Mythemes can insert themselves into stories, making new contents Minor 
themes can also insert, but that is limited to parts of a story. The main theme, 
on the other hand, is supposed to encompass the entire story. 

Some standard definitions emphasize this point. “Theme is not the result of 
4 specific set of elements but rather the name we give to the forms of unity 
which we can discern in the text and we could say that plot is but the temporal 
projection of thematic structures” (Culler 1975: 224). “A theme in a literary 
work is not a thesis, an arguable message ... The formulation of a theme nor- 
mally includes an abstract noun or a phrase” (Barnet 1968: 70). “We never be- 
lieve that our statement of the theme is the equivalent of the play itself. We rec- 
ognize that the play presents the theme with such detail that our statement is 
only a wedge to help us enter into the play so that we may more fully appropri- 
‘le iL.” (Barnet: 80). With such vague pieces of math for descriptions of theme, 
iC in also not possible to compute or predict the entire story. A phrase like 
(px | yt) may be a theme, but it does not grow and expand into a story due to 
its own mathematical properties. 

Yet one could make a radical hypothesis that the essential parts of a story are 
only those which derive from the precise components of the theme. For a theme 
of nin against nature, only parts of the story formed as px products would be 
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true manifestations of the theme. All else would be extraneous although inter- 
esting story details. This hypothesis seems too radical, though. Let us say the 
story shifts to the individual person: (px), ..., (p). Do we then define the single 
Pp set as not part of the theme? Claiming that a change of viewpoint would re- 
store a px product does not really solve the problem. The story may Teally only 
convey the person’s solitude at that point. The same problem arises with a 
theme of interpersonal conflict: (p;p,), .... (P;). Any set which does not associ- 
ate the two opponents in a product gets left out of the theme. Excluding such 
content seems too limited a definition It may work sometimes, but not for all 
stories. It may also be a principle that we use to help identify themes, but not a 
hard and fast rule. 

Last of all, we consider Jungian archetypes. Here again we have people, 
things, or settings which drive a story. They are acting by themselves, and I think 
they are generally located as matched pairs (p,q), (x,y), or (st). Archetypes are 
extras by definition since they are the reflections of unconscious forces Gung 
1968). These forces can result in characteristic behavior, thus the matched pairs. 
We have the variety of life stages for a person, going from romantic youth to 
wise elder. Objects can have numinous power, like a magic sword or ring. Set- 
tings can also be numinous, like the magic mountain or axis of the world. With 
archetypes we have more variety than the stereotyped behavior of stock char- 
acters, although their story influence may be the same. : 

We are done with our seven types of extras, and beginning to enter the terri- 
tory of the unconscious mind, As a last comment on our list of problems, it can 
suggest a model for storytelling. An unconscious extra may surface in the mind 
of the author, who then realizes its implications and proceeds to create the ex- 
act details of the story. This may sound obvious, but it now has a mathematical 
framework. 


6. Psychology 


The question of whether the mythic algebra is only a useful notation system 
remains unanswered. Since we have just dealt with Jungian concepts, let us 
consider a Freudian example. Our pair of functions will be the conscious state 
of mind C and the unconscious state U. We do not make further distinctions, 
such as for the Jungian collective unconscious or the Freudian id and supere- 
go. The basic set (p,q,x,y,s,t} still represents the mind’s contents. The final out- 
put set would also be modified mental content. Our hierarchical model di- 
vides into regions as: thought sets (p,q,x,y,5,t), consciousness functions —, <-, 
U, C, UIC, C/U, and the same lineup of =, 4, ~, #) +,— *, +), Q, O, © for 
symbolic relations, thematic operations, and sequence selections. ; 
Some basic Freudian processes can now be located by region. Repression oc- 
curs as a C > U transform, and unblocking occurs as its inverse C<- U. Memory 
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and recall commonly happen as C/U and U/C crossovers and breakthroughs. 
Extras would represent the unconscious, or subconscious, activities of the mind. 
‘Transference could use a symbolic relation like equality or similarity for substi- 
tution. Denial could be a direct use of the inequality relation, Projection could 
involve manipulation of content using +, -, x, + thematics, alone or as parts of 
‘equations. 

‘There is no conflict between this Freudian scheme and the Jungian archetype 
model. As Jungian theory can use these parts of Freudian dynamics, so both alge- 
bras are compatible. An archetype is defined as forever unconscious, so it would 
be written as U (p.q,x,y.s,t). Its reflection in conscious behavior would then be 
written as C (p,q,x,v.s,t). As with story extras, differing psychological principles 
can be distinguished by their positional location on the hierarchical lineup. 

We stop here, and note a tie-in to brain physiology. The function pair U-C 
represents a host of brain processes which can result in consciousness. The field 
algebra for sets and extras is separate from that. This suggests a sort of fractal 
causality, possibly with polar functions indicating the transitions between levels. 
‘This principle could apply to any usage of the mythic algebra, whether applied 
or abstract. For example, a nested listing of all the state functions mentioned so 
far could go as: U/C(M/R(N/V)), indicating that story extras become conscious 
und are elaborated in real-world language. 

Or we could interpret the listing to describe mental evolution, showing a 
range of mental development: (sets) functions)U-C)M-R)N-V). The first func- 
tion to work upon basic sets is the transform —. Transform substitution is fol- 
lowed by any dualities that the brain finds useful, until the unconscious-con- 
scious pair results. The stage of mythic thought occurs once the M-R duality 
‘appears, or at least the stage in which the mythic realm is distinguished from the 
real world, Myths not using M-R indexes fit Ernst Cassirer’s model of mythic 
thought as a complete worldview. The M-R pair then shows the arrival of non- 
mythic thought, Or a third interpretation could make the M-R pairs necessary 
for myths, but not consciously recognized as a duality. M-R functions would 
then be an unconscious structure originally. 

Si conflicting interpretations could be made for the language functions. 
| inguists nay object to the N-V pair coming last, instead claiming it is one of the 
first functions. Overall, a single linear model may be incorrect. Many paired 
{inetions could have evolved at about the same time, or independently of each 
other ropardless of time. 

We linally consider the ultimate question of structuralism, namely does all of 
thin symbolic abstraction reflect the physical workings of the brain? Do brain 
}rovoxses follow principles which the algebra represents, or is all of the preced- 
‘ny merely a result of my brain’s imagination? Alas, the brain has a degree of 
complexity which we will almost certainly never understand. The best attempt 
(hat Teun make in this area is to show that the algebra and its uses are not in- 
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compatible with our neuroscience. I will mainly draw upon the book The Crea- 
tive Loop (Harth 1993) because Erich Harth explains the mathematical limits 
of what we can know about the brain. Besides that, Harth presents basic neu- 
roscience and makes his own theory about human consciousness. I suggest that 
the algebra is compatible with any of these topics that Harth covers. 

While so much is known about the brain, so much remains unknown. We 
know of the millions of neurons which comprise specific networks, and we can 
use imaging technology to follow the course of electricity through major path- 
ways. Yet we will never be able to trace the precise path of a single thought. 
Neurons have thousands of connections to other neurons, and the billions of 
cells in the brain are all interconnected in one way or another. Feedback proc- 
esses occur, along with time delays and distance separation of neurons involved 
in the same mental activity. Not to mention that neurons can be considered 
merely as vibratory transmitters themselves, passing along the components of 
thought. Some researchers interpret thought as occurring at brainwaves, while 
Harth suggests that feedback centers serve as focal points for consciousness to 
occur at “sketchpad” workspaces. We first consider such feedback centers. 

More is known of perception than other mental processes, and generalizations 
are made from its feedback mechanisms. We shall tic in to these generalizations. 
One advantage of the mythic algebra is its use of multiple sets, allowing the pres- 
entation of multiple time elements. An event may be modeled along the lines of 
(p,q.%,Y8,t)), (-++5 t), (.-.5 ty), ete. This is also what the brain does in its workspac- 
es, by running different sets simultaneously. Harth explains (pp. 93-94): 


‘We must conclude from this and many similar experiments that the mapping of visual 
reality into neural representation is neither point-to-point nor instant-to-instant ... 
the activity at any given moment is determined by visual input stretching back over a 
broad band of past time. Without such spatial and temporal mixing we would see dis- 
crete image points, rather than objects, and a succession of unrelated stills, rather than 
motion, 


Later on he refers to this: 
But it makes no sense to speak of the state of my consciousness at this instant. This may 
be related to our inability to define a rigorous time scale for neural events (see discus- 
sion on pages 90-95) ... Consciousness is not a point in time. It straddles broad sec- 
tions of the past and reaches out into the future, (Harth 1993: 144-5) 


Narrative sets do this too. 

Of course, by the time we have (p,q,x,y,s,t) sets we have already assembled a 
host of mental components to make each set element. A brain scan might show 
the usual blizzard of multiple activity to make just a single set member, such as 
a person p. Could this individual p be separated from a brain scan of other set 
members, or related thematics like px or p +x? I doubt it, but perhaps major 
neural pathway activity could be identified. Or does the mythic algebra begin 
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Al a level we can monitor? For individual neurons, nothing can ever be identi- 
fied, Harth explains this by recourse to mathematical chaos theory. 

Discussing the confluence point of dynamic paths in a chaotic system, Harth 
implicates synaptic junctions in neurons: : 


‘That means that the future of such a system is predictable, providing three conditions 
are satisfied: The exact state of the system has to be known at one moment; the system 
has to be shielded from all disturbances from the outside; a computer of virtually infi- 
nile speed and capacity is available. Not one of these conditions is attainable in prac- 
tice, Chaotic processes typically contain instances of knife-edge decisions in which the 
future of the system is radically altered one way or another. The dynamics at this point 
Are so critical, so sensitive to minute differences in conditions, that sufficiently precise 
‘measurements are totally beyond our powers ... To say that such processes are deter- 
ministic is only to say, then, that they would be predictable if certain conditions were 
fulfilled that can’t be fulfilled, (Harth 1993; 96-7) ; 


‘So we will never be able to determine human thought with 100% accuracy by 
computation, Yet people who are good judges of character can predict others’ 
thoughts sometimes, At a macroscopic level of human consciousness, valid 
principles and good guesses can be made. The edges of unconsciousness can 
even be recognized, if only in Freudian slips of speech. We infer the validity 
of other unconscious constructions like those of linguistics or story criticism 
by their practical results. Mathematicians, on the other hand, may stop at 
merely inferring the possibility of other things. 


7. Conclusion 


| would like to recast the mythic algebra notation into a general form, to accom- 
modate its variety of uses. In sections four and five, the crossover and break- 
through functions were applied to story settings which do not require polar 
pairs. Let us call any two set functions F and G to distinguish them. The actual 
state-index functions could be polar, nonpolar, the same kind or not. Crosso- 
vers and breakthroughs may then be notated as F/G and G/F. Also, the trans- 
form function + could be distinguished by three different uses: to change set el- 
ements, state-indexes, or as parts of binary operation equations. The > can now 
0 in three different places in a hierarchical lineup: 

(p.44yS), () >) EG, >)FIG, G/F) >,=, ~, 4, #) 45x, +), () 

1 Tere the inverse transform < is assumed with —, and the selection property 
iy written in two places as, (). The lineup still divides into four main areas of 
sels, functions, relations, and operations, It falls to specialists to see if this sys- 
tem, or something like it, has useful applications. 
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Comments: Follow-up 


These book frame comments would follow the reprinting of the First Trio of papers, 
and are listed in the table of contents as Comments: Follow-up and Hero Cycle. The hero 
cycle article was never printed, even in scifi fandom (title is from a Cordwainer Smith 
story btw). It is mildly embarrassing to post it, as an edge of bitterness comes through in 
some spots. In 2009 a modified version including the diagram was presented at an 
undergraduate conference at Arizona State University in Tempe, at the invitation of 
English major Jenny Brundage. In 2010 it was presented at the Coppercon 30 science 
fiction convention in Mesa (thanks to programming director Nyki Robertson). The cycle 
idea and diagram also was presented in a Phoenix College class on comic book writing 
(taught by Hershman John), in a presentation on antivillains by myself and fellow 
student Sarah Price. Later it was applied to the Wonder Woman graphic novel used as a 
textbook in the class. That was also not published immediately but just sat in my notes. 
Then | saw a panel discussion at the 2011 Phoenix Comicon with Kathleen 
Dunley promoting the website The Comics Grid. | thought they would be interested in 
the idea and wrote it up to fit their criteria. They eventually accepted it (2012), and it is 


the first entry of the later section for Comic Books. 


Hero Cycle 


This trio of papers from the Journal of Literary Semantics completes the initial form of 
mythic algebra as a unitary system. The second trio, from Semiotica, will show various 
applications of mythic algebra. Before introducing the Semiotica trio, I’d like to pursue 
some ideas closer to the JLS trio. 

Many literary topics were broached, such as the varieties of ‘figures of text’ in the 
third paper. Some of the modeled literary concepts also have social uses, like Jungian 
archetypes. Such variety in the same mythic algebra notation lends support to the claim 
that all social science constructs are somewhat arbitrary, valid as far as they go perhaps, 
but only going just so far. For example, the notion of the Hero as analyzed by Campbell 


and Jung, et al, may have more variation than the theory of archetypes reveals. 
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In a 2008 article under my science fiction fan name of M.L. Fringe, | presented a 
critique of the hero cycle. This article ignores all of the mythic algebra ideas of mythic 
spacetime, to focus on the aftermath, when all of the action happens back in the real 
world. Mythic algebra does not enter into the article, showing how limited its relevance 


can be. 


Westercon 57 Notes: The Crime and the Glory of Joseph Campbell 
by M.L. Fringe 

When Joseph Campbell’s PBS-TV series The Power of Myth debuted in 1988, | 
was converted to it as much as anyone else. I’d been listening to his lectures on radio for 
a year by then, so | knew to catch the TV show. Like so many alienated middle class 
middlebrows, | was filled with the evangelistic fervor that HERE was the crucial insight to 
bring world peace. Once we told all the religious that they really believed the same thing 
because religion is a metaphor, then war and hatred would end. It took Native 
Americans to indirectly convince me of the naivety, 16 years later. 

You see, the theme of the 2004 Phoenix Westercon, Conkopelli, was southwest 
mythology. Kokopelli, the Indian trickster, was a good choice of mascot for Westercon 
57, because | could not find any Indians who wanted to participate in the convention. As 
one of their scholars gently explained to me, Kokopelli, Coyote, et al are not quaint 
myths to Indians. They are part of their living religion. If you catch a 20-year anniversary 
broadcast of The Power of Myth, you may notice that there are no Indians in the PBS-TV 


series, just Bill Moyers talking to Campbell. 


The interviews were often on Skywalker Ranch, and praising the Star Wars 
movies. Another TV show has a testimonial from George Lucas on how Campbell’s 
book The Hero With a Thousand Faces guided his Star Wars storytelling. Campbell was 
famous and influential before Moyers made him more so with PBS-TV. Many knew of his 
three-stage analysis of the hero cycle: separation-initiation-return to society with a 
benefit to save it. 

What’s wrong with that cycle? What’s wrong is that it’s only one half of the 
hero’s cycle represented as the complete cycle. If Campbell had written of the full hero 


cycle, he might never have become as rich and famous as he did. The full cycle is 
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depressing, and has been told by schoolteachers ever since Greek was translated into 
English. It includes words like hamartia, hubris, and nemesis. These are the second half 
of the cycle, the downside when the hero gets too big for his britches and becomes a 
villain. Hamartia is the fatal character flaw once the hero has done his job and saved 
society. It leads to hubris, a conceited pride that he should lord it over society or flaunt 
the rule of the gods. This results in his opponent, nemesis, arising to cut him down to 
size. If he’s lucky, he survives as a mere commoner, back where he began long ago. 


Visually, the cycle looks like this: 


Trumph > 
Retum * gine a Hamartia-Hubzis 4 
a i \ * 
Initiation } Nemesis-collapse + 
\ } 
Separation * ee ee Return to normaley + 
«Begin 


Campbell ignored this, as if it wasn't part of the hero’s story. Glossing in his book, he 
noted “But a deterioration may take place in the character of the representative of the 
father... The upholding idea of the community is lost. Force is all that binds it. The 
emperor becomes the tyrant ogre (Herod-Nimrod), the usurper from whom the world is 
now to be saved.” (Part 2, chap. 3.5) One may apologize for this and claim that the 
bigger cycle is for the “tragic” hero, not all heroes. But literature teachers bore us with 
the full cycle of the hero’s tale, and the price those teachers pay is humble obscurity. 
We may be less inclined to want to read such complete stories, too, but they are 
commonly taught in school. Examples include Prometheus (who gave man fire), Oedipus 


(the incestuous king), and in movies: Darth Vader (George Lucas knows). Apply such 
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interpretations to any religion’s figure of your choice. Just don’t expect to convert any 


true believers. I’ve learned that much, for | remember Westercon 57. 


No new mythic algebra results from this article. If | had used it, the only new 
uses would have been to show the breakthrough of a nemesis into the real world: 
M(p,s,t)/M(p)R(s,t) or maybe the banishment of the hero to a mythic land of 
punishment, a crossover of R(p,s,t)/R(p)M/(s,t). 

A more clearly dangling thread from the last JLS paper was the mechanism of 
metaphor, which | kept after until it resolved into part of the first Semiotica paper. The 
most pressing inspiration for that paper was a new area of application: the semiotic 
sign. | almost put a final section in the last JLS paper, on how the mythic algebra lineup 
could be divided into the three kinds of sign: icon, index, and symbol. The treatment 
would have been too short, and more research on that beckoned. 

In the ensuing five years, the question of logic worked into the same paper. It 
had been implicated in earlier researches, but was the vaguest of dangling threads. 
Once semiotics was directly addressed, logic became more relevant. 

The second Semiotica paper finally addressed the claim that mythic algebra was 
an ur-mathematics that could develop into mathematics proper. This was more than a 
dangling thread, as was the topic of association itself, covered in the last paper. While 
the Semiotica trio makes new uses of mythic algebra to tie up loose ends from the JLS 


trio, the second trio itself raises some new issues. These will be addressed after, in the 


epilog. 


Second Trio: Semiotica 


This is the first of my mythic algebra trilogy in the journal Semiotica. Topics covered are 


metaphor and irony, the laws of thought from logic, and the semiotic sign. 


|The Atlas o 
North American English 
p mH | » | 


Combined edition: | 
ook and multimedia 


206. Online Version: 
Book and cb-rom content 
plus additional data 


Introductory Price: 


Purchase the ededition | per 
now and receive free access to 

the online version until 

December 31, 2006! 


SEMmL 


2006 Volume 158 — 1/4 


TICA 


JOURNAL OF THE INTERNATIONAL ASSOCIATION FOR SEMIOTIC STUDIES 


REVUE DE L'ASSOCIATION INTERNATIONALE DE SEMIOTIQUE 


Editor-in-Chief/Rédacteur-en-Chet 


Associate Editor/Rédacteur Adjoint 


Address/Adresse 


Assistant Editor/Assistant a la Rédaction 


Book Review Editors/Comptes Rendus 


Coordinators/Coordinatrices 


MOUTON DE GRUYTER - BERLIN - NEW YORK 


Marcel Danesi 
<marcel.danesi@utoronto.ca)> 


Paul Perron 
<p.perron@utoronto.ca> 


Marcel Danesi 

Program in Semiotics and 
Communication Theory 
Victoria College 
University of Toronto 
Toronto, Ontario MSS 1K7 
Canada 

Phone (416) 585 4412 


Paolo Ammirante 
<semiotic@utm.utoronto.ca> 


Paul Perron 
(Coordinator/Coordinateur) 
<p.perron@utoronto.ca> 
Claudio Guerri 

Frederik Stjernfelt 

Kim Sung-do 


Laura Mosco 
Laurie Stewart 


41 


Mythic algebra uses: Metaphor, logic, and 
the semiotic sign 


MICHAEL GRIFFIN 


Abstract 


Mythic algebra was developed in a trio of papers in the Journal of Literary 
Semantics. Jt models mythology and storytelling with algebraic sets. Ex- 
panded into a proto-mathematical system, it provides a hierarchical range 
of functions which can also apply to language and symbolic processes. Its 
relation to the three basic ‘laws of thought’ of classical logic is analyzed. 
Correspondences are also found with the Peircean division of a sign into 
icon, index, and symbol. Further applications are made to metaphor and 
irony. 


Keywords: algebra; irony; logic; metaphor; myth; sign. 


1. Introduction 


This paper is the fourth in a series on mythic algebra, derived from the 
concept of mythic spacetime, The third paper presented a completed sys- 
tem, arranged in a hierarchical order (Griffin 2003). This is summarized 
in the following formulaic notation: 


(),(P,4,%,¥,8,t) >) F,G,— ) F/G, G/F ) =», #,>) +.-,x,+) 


Repeating sets ( ), () may contain elements p-people, q-their actions, x- 
things, y-thing actions, s-space, and t-time. Set functions map the ele- 
ments into states F, G such as a mythic state M or a real, nonmythic state 
R. Elements can map from one state to another, such as a crossover func- 
tion F/G or breakthrough G/F. The transform function + can also 
change a set element into another, or switch the function state, This cov- 
ers two of its three appearances in the above lineup. 


Nentotion IE TALON), 104 U1 087 1998/06/0158.0309 
© Walter de Gruyter 
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After set functions come two relations, equality and similarity, or ap. 
proximate equality, which come into use with the mathe: 1 of 
tions. Their negations are indicated by the same symbols with slash 
through them. Next comes the last transform —, followed by the of 
tions. Addition and subtraction stand for their typical meanings of com- 
bination and undoing. Multiplication is defined as association, and divi- 
sion is therefore disassociation, its undoing, The final use of a transform 
function — occurs as the result of an equation. For example, consider a 
myth in which a dead god is turned into the earth and sky. It could be 
written either as p— (x,s) or as p=x+s. 

All stories of myth can be described using this system. When enough 
subscripts are used to distinguish set members, then any story can be. Set 
members are also distinguished by their function states, such as R(p) 
for a real person and M(x) for a mythic thing. In fact, the set state func- 
tions, generalized as F and G, mainly serve as indexes upon set elements 
instead of serving as operations. Mythic algebra satisfies the definitions of 
an algebra with its operations and relations, but the set functions do not. 
Thus, we have two separate mathematical systems in a hybrid combina- 
tion: sets with their mapping functions, and algebraic relations and oper- 
ations. With multiplication interpreted as association, we have the ur- 
mathematics. These are the evolutionary roots of mathematical thinking, 
before quantitative numbers were discovered. 

The hierarchical order proceeds from left to right in the lineup, 
although feedback can occur anywhere. The lineup can be categorized 
into areas as sets, functions, relations, and operations. It can also be given 
names fitting its most familiar manifestations: 


CONCEPTUAL SETS ( ), (p,q,x,y,s,t), > 

WORD OR STORY LEVEL FUNCTIONS F, G, >, F/G,G/F 
SYMBOLIC LEVEL RELATIONS =, ~, #,— 

MARKING OR THEMATIC OPERATIONS +, —, x, + 


This is more than a proto-mathematical system. As a model of mental 
activity, it makes no general distinction between storytelling, language 
use, mathematical or any other kind of thinking. The clear implication is 
that all of these mental activities have the same form, the same underlying 
structure. When thematic operations are restricted to numbers, then 
mathematics occurs. Similarly, thematic operations may be restricted to 
classical logic. Or, if we take a broader view, processes of mythic algebra 
may be seen in classification systems like C. S. Peirce’s semiotic signs. For 
a first illustration of the use of mythic algebra, we shall consider a lan- 
guage application, revisiting a topic from my third paper. 


Mythic algebra uses” MV 
2 Metaphor 


My earlier treatment of metaphor and other figures of speech can be ex- 
panded, Using the sentence ‘Fifty keels ploughed the deeps,’ the figurative 
substitutions were notated as: 


(50x, y, 8), (X = 2), (Y= Yo), (8 = 82), (5OX2, yo, 82). 


Ihis indicates a synecdoche for ships (50x), metaphor for sailed (y), and 
metonymy for sea (s). The original sentence would have been ‘Fifty ships 
iled the sea,’ or the set (50x, y,s). Here all substitutions are indicated 
using the symbolic relation of equality, while similes were distinguished 
as using similarity relations instead. This sentence is also a case where 
transform arrows — could have been written instead of equality signs, 
since substitution of set elements occurs. By using transform arrows in- 
stead, a deeper picture results, 

I have often been intrigued by the apparent similarity of figures of 
speech to symbolic figures of text, or content. Four basic possibilities of 
content figures were identified, based upon relations and transforms. A 
similarity without a transform makes an allusion. If a transform results, 
then a symbol is created. An equality without a transform makes subtext. 
If a transform results, then allegory is created. Thus we have: 


ALLUSION: non-transform similarity, ~ 
SYMBOLISM: similar transform, — ~ 
SUBTEXT: non-transform equality, = 
ALLEGORY: equal transform, + = 


These figures occur at an extra-narrative level, relating story sets 
to outside sets. Numerous attempts to apply the same four processes to 
figures of speech failed, and I settled for the description of (x = x2), 
(y = ya), (s = sz). Substitutions occur at a conceptual level, here indi- 
cated by equality relations instead of transforms. The surface level of 
word choice does not require substitution of words then. We can go be- 
low the surface, using another category to fill out the four types. 

For the fourth category, we turn to a classical theory of tropes (Ma- 
karyk 1993: 572, 648). The four major types were defined as metaphor, 
metonymy, synecdoche, and irony, the missing fourth. What is verbal 
irony? Using words to mean their opposites. Opposites are negations, 
whether of exact or approximate equality. We can imagine such negation 
occurring in a phrase like ‘I like that’ where the real meaning is ‘I hate 
that.’ Does this involve a conceptual or word choice substitution? The 
conceptual meaning has not changed, but an opposite word has been 
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chosen to intensify the meaning. If a negation is substituted in a sentence, 
then it is either an unequal or dissimilar transform. This points the wa y to 
explaining the other three tropes. 

A standard metaphoric substitution uses something different but not 
opposite, so we indicate it by either an equal or similar transform, What 
remains for metonymy and synecdoche, especially since they are often 
classed as subset types of metaphor? What distinguishes them further 
from standard metaphors is found in the mythic algebra operations. 

Synecdoche substitutes the part for the whole. This means taking away 
the part from the whole. If a whole set is held together by association, 
then parts are taken away by disassociation, or the operation of division. 
Or the set may be just a collection of parts in combination. Undoing a 
combination is the operation of subtraction. Thus, synecdoche is an equal 
or similar transform using division or subtraction. 

Metonymy has been defined as a linkage based on external contiguity, 
or a combination to form a context (Makaryk 1993: 589). Contiguity is a 
kind of association, which is the operation of multiplication. Also, combi- 
nation is the definition of the operation of addition, Thus, metonymy is 
an equal or similar transform using multiplication or addition. 

We now have a complete description using all four possibilities of 
relations: 


TRONY: unequal transform — #, dissimilar transform > 4 
METAPHOR: equal transform + =, similar transform > ~ 
METONYMY: equal or similar transform with multiplication or addi- 
tion: = =xX,3 =+,3 2 x,3 w+ 

SYNECDOCHE: equal or similar transform with division or subtraction: 


3 S5,9 S79 24,5 2 


Simile still remains outside this system, using the similarity relation 
without transforms. That is, no words are substituted when making a sim- 
ile. Conceptually, however, there is no real difference between simile and 
metaphor, so both may still be written as substitutions on that level. Phi- 
lip Wheelwright made this point well. ‘First, on the negative side, let it be 
noted that the grammarian’s familiar distinction between metaphor and 
simile is to be largely ignored.... The test of essential metaphor is not 
any rule of grammatical form, but rather the quality of semantic transfor- 
mation that is brought about.’ (Wheelwright 1962: 71). Metaphors could 
still be first word choices after substitution, in fact. This notation system 
could describe both the conceptual and sentence levels. 

As Makaryk notes, the fourfold classification of tropes goes back to Pe- 
ter Ramus in the sixteenth century, and has been used since. In modern 
times, the strongest proponent of this system was Kenneth Burke (1945), 
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who revitalized synecdoche. Burke also recognized the potential for mak- 
ing: equations of literary relationships, including properties of association 
and dissociation (1941), William Empson (1951) also made four types of 
literary equation, variations on the relation A= B. Tzvetan Todorov 
(1982: 7L) noted that Empson’s system corresponded to the rhetorical 
(ypes metaphor, metonymy, and synecdoche. But irony was absent, not 
because Empson missed it but because he dismissed it early on. 

Empson’s relation A = B subdivided as: A is part of B (synecdoche, be- 
longing), A entails B (metonymy, causality), A is like B (metaphor, com- 
parison), and A is typical of B (metaphor, resemblance). To include irony 
in this system, the equation would simply be A = —A, the negative sign 
indicating opposite meaning. In fact, Empson defined —A to mean ‘not 
A’ and then casually remarked in passing, ‘the obvious uses of it are for 
irony and other jokes, ...’ (1951: 16). Instead of looking at irony, he de- 
voted a chapter to metaphor as a prelude to the chapter about the A = B 
equation. 4 

One may notice that all of these relations and operations upon sets re- 
semble the use of logic, having comparable results. There may be good 
reasons for this. 


3. Logic 


Let us consider the possibility that mythic algebra contains a basic proto- 
logic, what would be the ur-logic in human mental evolution. Thomas 
Goudge’s book (Goudge 1950) covers the full span of Charles Peirce’ ‘s 
ideas, including a presentation of logic and semiotics. Goudge’s discus- 
sion of the traditional ‘three laws of thought’ occurs as a precursor to se- 
miotics. While these three principles are no longer considered a founda- 
tion of thought or of logic, they do go back at least to Aristotle. They 
retain a prime place in the roots of logic, which justified Peirce’s interest 
in them. Peirce had his own interpretation of these laws, tying them to 
relations and denying them as a basis for syllogism. Before considering 
Peirce’s views, we shall first present the three laws on their own. They are: 


LAW OF IDENTITY, ‘A is A” : ; 
LAW OF CONTRADICTION, ‘A is B’ and ‘A is not B’ aren’t both true 
LAW OF EXCLUDED MIDDLE, everything is either A or not-A 


How are these principles contained in mythic algebra? They are implied 
in the functions, relations and operations. As Peirce noted, the laws de- 
pend on the meanings of ‘is’ and ‘not.’ These are parts of mythic algebra. 
We shall take one Jaw at a time. 
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For identity, ‘is’ makes the operative concept. This occurs with the 
transform function — and also with the relations of equality and similar- 
ity. We may write A = A indicating no transformation or use of —. 
show ‘A is B’ we may use a transform and write A > B. This is an exam- 
ple of how the transform may indicate the result of an equation, for this 
could also be written A = B. Easy examples of ‘not’ occur simply by us- 
ing the negations, inequality and dissimilarity, That is, these negations 
contradict their opposites. 

For contradiction, we can also look to the other functions for use of the 
‘not’ concept. The original F and G status functions were polar pairs in 
which F is not-G, Thus, mythic stories were told using the mythic state 
M defined as what is not a real state R. F and G now stand for any num- 
ber of multiple states, not just pairs, but the principle of contradiction re- 
mains. For any amount of F, G, H, I, J, K, L, M, R etc. we assume mu- 
tual exclusion. 

For the excluded middle, we run into some complications. Nonpolar F 
and G functions present no problems at least, since not-F could still be 
mutually exclusive G, H, I, J, K, etc. But we also have the relation of sim- 
ilarity or approximate equality, ~, which blurs the boundaries between 
sets and their member elements. This allows for an enormous amount of 
mental creativity, as with the invention of symbols. Things approximately 
equal are good enough to serve in each other’s place, for some purposes. 
But these things may still be unequal in other ways. This situation is com- 
parable to a three-valued logic having values 0, 1/2, 1 representing false, 
partly true, and true. 

Another violation of excluded middles occurs with the intermixing of 
set members using the F/G crossover and G/F breakthrough functions. 
We may have a set such as R(p)M(s,t). In story terms, this could be a 
mythic tale in which a mortal crosses over to the land of the gods, The 
story set consists of both real R and mythic, not-real M elements. It is 
neither real nor not-real, but a mix of both. 

Besides the three laws, other features of logic and set operations may 
be found in mythic algebra. Union of sets, written AUB, means a combi- 
nation of members. In mythic algebra, this occurs by the thematic opera- 
tion of addition, A + B. Intersection of sets means the creation of a set 
with members common to both A and B. This occurs when F/G cross- 
over and G/F breakthrough functions are used. As in the above example 
of a mortal in the land of the gods, a mythic setting M(s,t) contains a 
person from a real setting R(s, t). 

Conditional statements could also be recast using addition and multi- 
plication principles. These are of the form: if A then B, A exists, therefore 
B exists. A and B are associated in a relation at first, then tied together in 
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‘This may be written as a sequence: (AB), (A+B). The 
(ure of addition and multiplication is further revealed 
ation in space is addition, while association in time makes 
tion. This may not always be so, but it does seem a common 
tion. 

Finally, the stepwise process of the syllogism, from premises to conclu- 
sion, is presaged by the sequencing power of mythic sets, which has been 
notated as ( ), ( ), (). In storytelling, different scenes link together to 
form narratives. In syllogism, phrases link together, such as (all men are 
mortal), (Socrates is a man), (thus Socrates is mortal). Peirce considered 
the syllogistic process a version of the transitive property in mathematics 
(Goudge 1950: 124-5), That goes: if A = B and B = C then A= C. This 
is called the transitive property of equality, and it utilizes one of the com- 
ponents of mythic algebra, the equality relation. We may also say that a 
necessary component of such a property is this sequencing ability of ( ), 
' het, algebra can now relate ur-logic to ur-mathematics, language, 
and storytelling based upon such common features. The structure of 
mythic algebra also indicates properties of semiotics. 


coexistence, 


intuitive 


4. The sign 


Extending his critique, Peirce developed semiotics to fill in the gaps of 
logic. Aspects of first-, second-, and thirdness led to nine types of ‘Sign, 
including the triad of icon, index, and symbol (Goudge 1950). Critics of 
his system of classification see arbitrary divisions that may not reveal the 
most fundamental properties. Umberto Eco was especially displeased by 
the icon (Eco 1976). Edwina Taborsky has recently noted the passive 
nature of the sign, wondering if a dynamic half remains unexamined (Ta- 
borsky 2001). If signs also come from ur-logical processes, then these 
criticisms are somewhat satisfied. 

In its current form, mythic algebra has set elements only of concrete 
things: people, objects, actions, space and time. It can only address those 
signs which are also concrete, but that is exactly the domain of Peirce’s 
icon-index-symbol triad. His three semiotic triads are based on relations 
of comparison, performance, and thought. A better mythic algebra might 
cover all three triads, but so far we only consider one. The performance 
triad is ‘involving actual entities in the real world, based on the kind of 
ground’ (Hawkes 1977: 127). 

When we look at the lineup formula of mythic algebra, we see a nat- 
ural progression from icon to symbol. The lineup begins with basic set 
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elements (p,q, x, y,S,t). In the brain or mind, these are direct represen- 
tations such as mental images, or icons. The F-G state functions have 
been described as indexing the sets in relation to some provenance like 
a spacetime setting. Symbolism is clearly indicated by the next step 
of equality and similarity relations, with their attendant transform —. 
We can almost stop here and say that these parts of the lineup cor- 
respond to Peirce’s triad, but there are some further complications to 
discuss. 

Any kind of sign may still be just one set element. For example, the in- 
dex of a gunshot could be a bullet hole. This is notated as a thing (x). It 
indicates a fired gun (xo, y). No F-G state functions were needed to index 
in this case. Let us say it was a magical gun, state M, shooting in the real 
world, state R. We could have bullet hole R(x) caused by fired gun 
M(Xo, y). What does the M-state index? That the gun came from some- 
where outside the real world R(s,t). Without state functions, we can 
note that the indexing occurs as a result of successive operations on sets 
in sequence. We could write (xo, y), (x) to indicate that the bullet hole fol- 
lows the firing, but this does not indicate how the next set indexes the 
prior one. If we consider the entire event together as (xo,y,x) then we 
can show the process of indexing as (xo, y,x) — (xo, y) = (x). The opera- 
tion of subtraction leaves the index behind as the remaining term. We 
may expect that division could also create an index. 

Any symbol has undergone transformation, and may also involve 
further processing with operations like addition and multiplication- 
association. Yet the symbol remains as one set member. A rose (x) stands 
for a person’s love (p,q). That is an easy symbol, but we could compli- 
cate it by giving the rose a color other than red, altering the basic (p,q). 
A pure white rose removes the sexual content, so we have q—q, — x. 
Here we have used subtraction yet we do not have an index. A symbol 
can use any operation, for what makes it a symbol is the transformation 
function itself. As Goudge notes, ‘Unlike the icon and the index, the sym- 
bol has no inherent connection with its object. Anything can be used to 
symbolize anything else, ...’ (Goudge 1950: 146). Transforms have more 
than one way to make anything else. Since we have three types of trans- 
form —, for set elements, function states, or operation results, all of these 
should serve to make symbols. And this raises a new possibility for the 
arrangement of the mythic algebra. 

If we consider the transform — as a switching function overall, then 
the lineup of mythic algebra could place it last of all to occur in the devel- 
opment of human thought: 


( ); (P,4,%,9,8,t) ) F,G,) F/G, G/F ) +,-,x,+) ==, #,>) 
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The order would be: sets, functions, operations, relations, and finally the 
orm function, Then we would have a simple progression from the 


Peircean icon through the varieties of index to the symbol. This could 
indicate an evolution of human mental abilities from the concrete to the 
abstract. I think instead that such a progression is still scattered among 
different areas. It would only be a Peircean convention to subsume all 
transforms at the ending spot on the lineup, The transforms do occur at 
their three different locations: 


(),(P,4,%,9,8,t) > ) F,G,— ) F/G,G/F ) =, *, #,) +,-,*, =) 


This arrangement presents its own evolutionary progression of sym- 
bolic thought. The earliest symbols would only involve transforms of set 
elements by direct substitution, such as p— x. The next step in mental 
evolution allowed switching of function states F + G. The final stage in 
the evolution of symbols allowed abstractions involving operations and 
relations. This fits Peirce’s idea that symbols can contain icons and in- 
dexes. The hierarchy of mythic algebra allows the transform — to work 
upon plain or modified sets. 

For all their variety, signs still show origins at different locations on the 
mythic algebra formula lineup. Starting from performances such as (p, q) 
or (x,y), how the set is processed makes the type of sign. An icon is an 
aspect of a set element, its image. An index is a subsequent set member 
or F-G state indicating a prior set in the progression of events ( ), ( ), 
(), (.). Symbolism occurs on an outside level, called extra-narrative in 
the context of storytelling. We start with icons, end with symbols, and in- 
dexes fall in-between. 

What does this mean, that Peirce’s semiotic triad can take its place on 
the formula lineup with so many other unrelated mental phenomena? As 
with prior applications of mythic algebra, various types of thought may 
share the same basic processes. The algebra represents the process, while 
its content may be labeled ur-logic, ur-mathematics, or anything else. Or 
rather, it represents part of the ur-process, given the limitations of its gen- 
erality. Enormous variation exists within the categories of F-G state func- 
tions, multiplication-association, and addition-combination. Going below 
such a high level of abstraction may lead to no more common features. 

Or it may lead to new questions. For example, the semiotic symbol, lit- 
erary symbols, and metaphor use the — transform. In mythic algebra, is 
this all that they have in common? How many figures of speech or text 
can be uniquely rendered into mythic algebra notation? We end with 
these questions. 
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Looking behind the symbol: Mythic algebra, 
numbers, and the illusion of linear sequence 


MICHAEL GRIFFIN 


Abstract 


This is the fifth in a series of papers on an algebra, derived from mythology, 
that can model symbolic processes. The most significant difference from tra- 
ditional mathematics is that multiplication is defined as association. Herein, 
the assumption of linear sequence in mathematics is examined, and | found of 
limited necessity. Numerical counting is similarly examined, and a basis for 
numbers is proposed. Using mythic algebra, numbers are deconstructed into 
4 partially non-additive prehistoric origin. 


Keywords: algebra; association; counting; number; sequence; symbol. 


1. Introduction 
We begin with an extended quote from Charles Peirce: 


How often do we think of the thing in algebra? When we use the symbol of mul- 
tiplication we do not even think out the conception of multiplication, we think 
merely of the laws of that symbol, which coincide with the laws of the conception, 
and what is more to the purpose, coincide with the laws of multiplication in the 
object. Now, I ask, how is it that anything can be done with a symbol, without 
reflecting upon the conception, much less imagining the object that belongs to 
it? It is simply because the symbol has acquired a nature, which may be de- 
scribed thus, that when it is brought before the mind certain principles of its use 
— whether reflected on or not — by association immediately regulate the action 
of the mind; and these may be regarded as laws of the symbol itself which it can- 
not as a symbol transgress, (W 1.173) 


As a frame for this article, the above quote seems amazingly prescient. In 
an earlier issue of Semiotica (Griffin 2006), I violated the ‘laws’ of the 
multiplication symbol, to examine Peirce’s semiotics via the principle of 
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association. Now I am looking at the nature of mathematics, a 
also the nature of a symbol system. How much do any Jaws of the syn - 
obscure inquiry rather than help it? How much of our science pa gt 
a primitive level because we lack a better mathematics to model 
world? To approach these questions, let us go back to square one. 


2. The order of one plus one equals two 


Consider the most basic fact of auathoenationy f Rae What do we 
out this? What do we assume about 

es ene we are adding two units to make a new number. We a 
sume that this process occurs in a sequential order. That is, a begin a 
one unit, then bring a second unit to it, and finally fobine the two a ti 
to make a sum. Just how sequential is this process really? Ts it sequen = 
in space or merely in time? As a pure mathematical abstraction, 18 
oma to illustrate or teach the concepts of 1 +1 =2 les 6 
engage in sequential processes in the real world. We must write the as 
bols or speak the words. These acts are a sequential alert in is 
The written or drawn result usually indicates a sequence that be : 
called linear. The sequence has a cea point wt propped as if in 

i the end of the progression. But is this necessary? : 
“8 an alternative illustration of I +1=2 (figure 1). Ee ee 
beginning one like a single-celled organism, floating in a Me : a 
ones. If any one enters into the cell, it will add with the cell to ak 
two. A line could be drawn from any entry point to the center em : 
cell, thus making a linear sequence. Let a multiple sum oma, ae 
1+1+1+141, with additions happening at any random S 4 i 
some simultaneously going into the cell, Yet it is written as x ns 
1+1-+1, which we must read in time as if it were occurring In awe 
sequence. If we are in pure abstraction, then time may not yee a 2s 
have no sequence at all. We can still have 1 + | = 2, stripped of its ex! 
mathematical assumptions and contexts. 


Figure 1. Addition 


> 
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3. The illusion of representation 


How much of mathematics, here the most basic kind, carries the assump- 
tion of linear sequence when it is really only an artifact of representation? 
We shall only consider this elementary case, but should keep in mind that 
all higher mathematics using basic processes may be subject to the same 
criticism. Ask what you are doing when you use calculus or abstract alge- 
bra or any other branch. You are still combining things, making equa- 
tions or relations. 

To account for the change of order that is possible, some rules of arith- 
metic have arisen. The commutative law shows that order can reverse: 
1+2=2+1. The associative law shifts parentheses since they are done 
first: (1 +1) +1=1+ (1 +1). The distributive law shows that multipli- 
cation can be done first or last of all: 2(1 +1) =2*1+2«1. 

Necessity of uniformity has led to the ‘order of operations’ with its 
mnemonic ‘Please Excuse My Dear Aunt Sally’ — PEMDAS. Parenthe- 
ses are done first, then exponents, then multiplication or division, finally 
addition or subtraction. These are the necessary writing conventions for 
modern mathematics. Changing these rules, one could do the same things 
yet have to write them differently. Keeping these rules, some objects can 
be defined by how they do not fit the rules, such as algebras that are not 
distributive, commutative, etc. 

Order is even more variable than these rules show. For example, the 
equality sign = does not always indicate the same relation. It is com- 
monly taken to mean a ‘binary operation’ in which two things are com- 
bined to form a third thing. So 1+1=2 can mean a transformation: 
(1+1) +2. But order may not occur at all. The equality sign may 
merely indicate a ‘binary relation, and no transformation may occur. 
Then 1+1=2 indicates a balance of equivalent parts, two separate 
ones equal to a single two. No sequential process has occurred. 

However, the necessity of representation leads to illusory thinking 
that linear sequence is implicit. For all uses, this assumption has no 
harm, apparently. Let us examine it further nonetheless. If addition is 
not really sequential, is multiplication really sequential addition or just 
association? 


4. Association 


‘The issue of representation and association ties in to mythic algebra, a 
system | developed by ani ng the functions of mythic stories. It has 
heen applied to storytelling, language, psychology, logic, and semiotics 
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(Griffin 2006). The complete system itself was represented in a formulaic 
‘lineup’ as: 


(%,¥sP:4,5,1)>)M, R, M/R,R/M, 9)=,4,%;—)*) 5h.) 


This lineup divides into sets, functions, relations, and operations. Set 
elements x, y, p, q, 8, t stand for things (x), actions (y), people (p), their 
acts (q), space (s), and time (t). Unordered sets are (x,y,p,q,s,t), and 
receive function states M or R, mythic or real. These were originally 
conceived as a pair of polar opposites, but were later generalized to any 
different function states. 

Sets may change, as with M/R, a breakthrough of mythic to real. An 
example is a mapping of M(p) into a set of R(s,t). A god has come to 
earth, making the set (M(p), R(s, t)). R/M is then a crossover from real 
to mythic, such as a mapping of R(p) to M(s,t). A human has gone 
to the home of the gods, thus (R(p), M(s,t)). If we wanted to show con- 
tainment within story settings, we could nest the state functions, giving 
R(s,t, M(p)) or M(s, t, R(p)). 

The transform arrow — can switch set elements, individual function 
states, or indicate the result of an equation. Relations are equality, in- 
equality, approximation or its negation also. Finally, operations of multi- 
plication and addition of set members can occur, with their undoing oper- 
ations of division and subtraction. 

Addition stands for a combination of set elements. If the combina- 
tion results in a merger then an equation could be employed, such as 
1+1=2 orx+y=p. Or its transform version of (x,y) — p indicates 
the same result. Thus, an unmerged sum could be written as (x,y) to 
mean x+y. 

Similarly, an unmerged product could be written as (xy) to indicate 
x+y. However, multiplication was not defined as extended addition. 
Rather, it was defined as association, and its undoing by division is then 
disassociation, 

A rock-throwing example distinguishes addition from multiplication. 
If two rocks are picked up and thrown together, then addition occurs, 
tr) +1 or (1,12). If they are thrown separately, then their association as 
an event in time can be indicated by multiplication, r * r2 or (11T2). 

This led to the idea that mythic algebra comprises the ur-mathematics, 
the most basic processes in the mind and brain before numbers were in- 
vented. Once we have numbers, then multiplication can indeed be defined 
as merely extended addition. Looking back at the pre-number state of 
existence, the opposite is the case. Addition is a diminished form of mul- 
tiplication, one form of association, specifically the combining together. 
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While this may seem an unusual idea, it already exists in mathematics, 
asa starting concept in set and number theory. ‘If we have an ordered 
pair (a, b), we say that the object b is associated with (or corresponds to) 
the object a. In this way the concept of correspondence is reduced to the 
concept of set.” This pair (a,b) is in fact also defined as a product. ‘Bya 
Cartesian (or combinatorial) product of the sets A and B we understand 
the set of ordered pairs (x,y) where x € A and y € B. Such a set is denoted 
by AXB? (Sierpinski 1965: 20-22). So multiplication as association has 
been somewhat considered in mathematics. 

There is one more form of ‘association’ used in algebra besides these 
laws. In abstract algebra, integers that divide each other, or polynomials 
that are scalar multiples of each other, are called ‘associates’ (Pinter 1982: 
217, 252). This is about as far as one can go to define association as a 
form of multiplication, rather than the other way around. 

So much more needs to be considered about association. There are 
many types, notwithstanding the mental ones analyzed by philosophers 
and psychologists. For mathematical purposes, the most basic definition 
of association can be that it is a link, or relation. In set theory, making a 
relation means collecting into an ordered set, but this is not the meaning 
of sets in mythic algebra. Sets can be unordered, random collections of 
ee things. True linkages are indicated by multiplication if nothing 
else. 


Does any association have to occur by a linear sequence? Let us even 
consider a numerical case. 


5. Two times three does not equal six 


Let figure 2 illustrate a node connecting five lines. The two on the left are 
paths from the left to right. The three on the right are paths from the 
right to left. If we count possible travel paths then we do get six from ei- 
ther direction if the paths go beyond the node. From left to right we have 
243=6, from right to left we get 3 * 2 = 6. With this linear sequence of 
Cet we indeed have a numerical count where multiplication is extended 
addition, 


Vigie 2 tywwedation 
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What if we are not looking for possible paths, though? What exists 
here? We have a node connecting two lines from the left with three ay 
from the right. The node is the point of association for paths coming from. 
opposite directions. It is more than that. It is the association on Bad 
tion point for all five lines, What we are looking for determines what we 
count. 


6. Two times three equals one or five or six 


Itiplication to indicate the possible associations in figure 2. 
gearaainie of association? 2 + 3 = | node, or link. How many pas 
jn association? 2 « 3 = 5 lines. These lines could be in contiguity, a tradi- 
tional form of association. How many paths to travel? 2*3=6 paths, or 
more if we redefine how travel can oe Depending on semantics, we 

ree different numerical results. ; 
gee these questions leads to multiplication of numbers a the 
traditional way. In fact, this example of figure 2 does not have to a 
merical at all. Each line could be named, say the two on the left A an ee 
the three on the right C, D, and E. Possible associations could then 
written as AC, AD, AE, BC, BD, BE or beyond these six pairs. Any on 
bination is possible: ABC, BCD, ABCD, etc. What could these represen’ : 
Many things, such as myths, ss ane au synapses, or any- 
i d associate with something else. 
on San original question, do these associations have to occur 
by linear sequencing? As with figure 1, if we define linear flow by ieee 
end, then many of them are, Consider those written as left-to-rig t, Sul 
as AC, BC, etc. This could be just a convention of reading and wette 
just as well written as CA, CB, etc. In either case, a pathway of travel 
line. : ; 
“eee the single node in figure 2 makes a point. Its creation could 
be a simultaneous joining of lines from either side. There is no ee 
order to connect the lines A, B, C, D, E. The point can represent a bal- 
ance of lines in tension, acting like an equality sign = without any trans- 
formation. The five lines in tension around this point do not change. 
Then no linear progression has occurred. 


7. Counting 


Nonetheless, when we count by numbers, a kind of linear progression 
does occur. Even if we do not use a number line and omit addition, the 
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association of the next number after a number entails a progression in 
time. 

What are counting numbers? The act of counting itself predates num- 
bers. The earliest, prehistoric mathematical artifacts are notched bones, 
apparently tools for counting without numbers, circa 30,000 BC (Cooke 
1997: 10-11). Such counting acts were basic linear progressions along 
the length of the series of notches, Numbers are then distinct names for 
different locations in the series of notches. This may be their origin, or 
from a similar process, say by counting on the fingers. One can envisage 
nonlinear counting by filling in empty placeholders of any arrangement, 
but linear counting also evolved. 

Bones can be examples of straight lines in nature, besides plant stalks 
or rock fracture lines, Certainly, nature presents distinct items for count- 
ing, whether as notches or numbers. Separate objects clearly exist: trees, 
rocks, animals, people. The brain’s perceptual systems can distinguish 
these, and the mind can think about them. At some points in prehistory, 
transitions were made from notches to numbers in the counting process. 
If mythic algebra is the ur-mathematics process, then it should provide 
clues to how this transition occurred. 


8. Numbers 


We look for the origin of numbers in the timeless realm of the mythic al- 
gebra ‘lineup’ of processes (section 3 above). A number is a name, thus it 
is a set element from the region (x, y, p,q, 5, t). Call it element x. We could 
even start with four elements (x1, x2, x3, X4) to represent the basic ability 
of lower animals and humans to distinguish four objects. This is called 
number sense (Dantzig 2005). The question is then: how did this set de- 
velop into numbers and counting? 

Numbers have a few basic properties, which I would like to define as 
follows: names, count, order, and measure. In standard terminology, 
these are called nominal, cardinal, ordinal, and metrical types of num- 
bers. Can we describe each of these with mythic algebra? Yes. 

Begin with naming. A semiconscious set of (X1,X2,X3,X4) becomes a 
conscious set of (x),...,Xs,-..) ete., to any culture’s final number. Imagine 
4 set of perceived objects with various attributes, say (xa, xb, xc, xd, xe) or 
(x 4a,x + b,...). The essential idea must be abstracted out of the set, yet 
named distinctly, We remove irrelevant features by division or subtrac- 
tion: (x — a,x — b,x —e,x — dx — ¢). We transform each element into a 
unique member using, inequality: x —a—+ xy xo. Thus is abstraction 
and naming done 


32 


8 M. Griffin 


Cardinal numbers utilize counting. As with the rock throwing example, 
counting is a kind of combination, putting things together, so it occurs by 
the addition operation even if sums are not taken, Just counting by names 
can be notated as (xo + 1 = x1, X1 +1 = Xo, X2 +1 = x3, Xa 1 = x4) as- 
suming the interval of count is one step. That ‘one’ step would be the first 
nominal number xo, so we could instead write (Xo + Xo = X), ¢le.). 

Here we can note the use of both the equality = relation as separate, 
balanced parts, and also a final, resulting transform — function, The 
initial creation stage, when things are defined, shows balanced relations 
(xo + 1 =x;). When the whole process leaves only the actual number, 
then the transformation results (x; =x +1— xi). Omitting set ele- 
ments, we could describe the creation of cardinal numbers as +=— or 
by subtraction as —=—+. 

Ordinal numbers have order, or comparison. This requires succession, 
but not necessarily linear sequence. When two things are compared, they 
are put into some kind of association, so the multiplication operation is 
used. 

A creation of ordinal numbers could be (x; =XX2, X2 = X1X2X%s, 
X3 = XoX3X4, X4 = XgXq). Once the order has been arranged, we need to 
have the single numbers. Again, the transform stage results, but this can 
be like the naming process. The extraneous elements must be divided out 
(X1X2X3 = X1X3 > X2). Again omitting set elements, we may write ordi- 
nals as *=+—. We now have single ordinal numbers (x), X2,X3,--- +n) 
which can be identified by the conscious mind. Thus we get concept- 
names like first, second, third, last. 

Measurement has not yet occurred. Things may be counted and or- 
dered separately, with no implications. When measurement is done, what 
is occurring? One thinks of scales of measure, often a linear sequence but 
not necessary. A boulder could be measured as three rocks in size or 
weight, with a rock as the unit of measure but no linear scale to compare 
things. Measure does require comparison, and it requires counting. It can 
be defined as a count of comparison, while linear measure is then a count 
of linear order. 

For a simple count of comparison, we are adding up cardinal numbers 
to arrive at the last and using it as our measure (x; + x3 + X2 > x3). Met- 
rical numbers then notate as a pair of operations, (x; = +*). Here the 
Count is indicated by +, the comparison by *. The comparison is of an 
object to a cardinal number. 

For strictly linear measure, an object is compared to an ordinal instead 
of cardinal number, Each ordinal number must be in its proper place rel- 
ative to all others (x; +x2+x3 + X3). So we can say the ordinals relate 
to each other, giving a second level of association (x; | +"). 
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Operations are now starting to nest upon each other, and this process 
could repeat many times. Single use of + makes a count (cardinal), single 
use of * makes order (ordinal), then +* makes measure (metrical). The 
next simplest pair would be ++, so what does this make? I think this is 
the stage of calculation, counting with counts, wherein multiplication be- 
comes extended addition in the traditional sense. To continue on with the 
iteration, I present a hypothetical listing: 


—# nominal 

+ count (cardinal) 

* order (ordinal), succession, comparison 
+* count of comparison, measure (metrical) 
++ calculation, addition 

** compared order 

*+ compared counts 

«++ compared sums 

%*+* compared measures 

*«* sequence of compared orders 

**+ sequence of ordered counts 

+++ multiplication, extended addition 
+++ count of measures 

++ count of compared counts 

+4 count of ordered comparison, linear measure. 


This is far enough to stop at linear measure, though who knows how 
much longer the iteration continues into meaningful uses. 

We might consider a fifth property of numbers, after measure, as the 
ability to become a variable. Alfred North Whitehead (1967: 29) noted 
the variable asa major step and thence described algebra as a generaliza- 
tion of arithmetic. This goes at least as far back as written mathematics, if 
we consider cuneiform and hieroglyphic problems of the “What number 

variety as implying variables. So the first entries in the chart, the 
four types of numbers, must possess the variable ability. Since the fumi- 
bers are now defined as results of more basic thought processes, then this 
immediately follows. We can also get more variables off of the chart. 
If we think of a variable as a question of comparison, then the first 
after addition in the above list could represent examples of 
riables: compared order, counts, sums, and measures. Might 
these also be types of numbers that we have not distinguished as strongly 
‘ix the basic four? Could any spot on the chart be a new type of number, 
or do we ‘ay use them so, yet not care to name them accordingly? 
Perhaps we could then catilog variables by the type of number they use. 
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We do not address the first uses of explicit Variables in the history of 
algebra. In fact, let us turn aside from questions of traditional algebra 
arithmetic. ; 
oo equation | + 1 = 2 can now be decoded into mythic algebra 
basic processes. Taking a number as —#, we have: -#++—># = Bk 
However, in the listing, comparison is noted as *. One may wonder then 
why the equality relation may not be so noted, giving: +A ++ 7#* ate 
Are equality relations not in fact comparisons? Further, looking at ny o! 
the meanings assigned to a single + in the listing, we must recall that these 
are all types of association. Just as the + operation of ee ae 
specific type of association, distinguished from the more general *, oe = 
relation can also be defined as a unique, specific type of association, a a 
with its fellow relations # and ~. So the most precise rendering oO 
14+1=2 is: -=4++74 = #. These Ea are specific types of 
i rhaps others may be found. ae 
ean on association are now called for. In this na 
ing, the single * act of association has been defined as three distinct mat - 
ematical types: order, succession, and comparison. These must be types ot 
link, or relation, between set elements. This is fine, but other examples o 
order, succession, and comparison can occur in mythic algebra. Succes- 
sion could be of sets, such as (a), (b), (c). Order could be by placement 
within a set, such as (a,b,c) although generally these sets have no partic 
ular order. Besides the preceding discussion of the equality relation, com- 
parison could be of member to member, such as (a:b) which may or 
involve numbers. F x 
ES ae be too facile to say that nominal, cardinal, and ordinal 
numbers are defined by succession, comparison, and order Mas cael 
Each partakes of that essential property, but we see their fundamental 
creation by associational processes. Order, succession, and compen 
were all first introduced merely in the discussion of ordinal numbers. In 
the listing, succession has also been taken to mean sequence. We have 
three semantic types of + association for mathematical Purposes. These 
are ways or reasons that set elements — numbers — may link. 


9. Defining terms 


To clarify ideas, I should like to define some of the terms used up to now, 
and their provinces: 


Linear — ‘by necessity’ and herein we mean that for some ordered succes 
sion, not necessarily a line, although a line also requires a necessary 
path of points in succession. 
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Succession — as in common speech, a first-and-next, etc. 

Sequence — a collection in succession. 

Linear sequence —a sequence in a necessary order, 

Order — arranged by comparison, so that a simple succession is a most 
basic kind of order. 

Comparison — member-to-member, set-to-set, etc. 

Measure ~ a countable comparison. 

Linear measure — a countable comparison to a linear sequence. 

Association — a linkage, such as a relation, succession, order, or 
comparison. 

Function ~ a state index of sets, such as M, R, or mixing of states M/R, 
or a direct change in sets as +, 

Transform arrow ~ the function + can change set elements, index States, 
or indicate a binary operation result, 

Relation — compared sets, so =, 4, ~, or dissimilar, 

Operation — + is combination and subtraction its undoing, * is associa- 
tion and division is dissociation. 

Set — any collection of members, not necessarily according to a single 


purpose or reason, although sometimes members are paired as static- 
dynamic. 


With such definitions, one may consider all of this trivial, since dispens- 
ing with linear sequence merely shows that 1 + I and 2 «3 can have com- 
ponent parts, unrelated to process. However, the mythic algebra that fits 
these parts is more than components. It is a true algebra — sometimes. 
Operations or functions may combine two elements into a distinct third 
element, but they also may not. It depends on how they are used. 

There are three distinct provinces in which these concepts may be con- 
sidered: pure mathematics, in the human mind, or in nature, Two inter- 
pretations are possible for these three areas. 

We begin with the traditional view. Pure math is an objective realm un- 
affected by the mind or nature. Linear sequence therefore cannot exist in 
the context of space or time, though it can exist as a concept of order, 
With our minds we perceive possibilities of pure math, and our math 
varies depending on the approach we take. Nature’s processes can be 
modeled with some math that we pick. 

Mythic algebra does not conflict with this traditional view, but another 
interpretation is possible, If we take the operations of + and » as deter- 
mined by our neurons, then this is the language of the brain. But if this 
is the basis of mathematics, then pure math itself could alter. What we 
had thought was objective subjective game of our species. Then what 
of the processes of nature and how we model them? 
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Here is a quote to take to heart, from the appendix of a calculus book: 
‘Physicists sometimes speak of light as a wave and sometimes as a parti- 
cle. Which is it? Obviously, neither, for these are names for specific math- 
ematical models, and neither one is the physical reality that is light itself” 
(Buck 1978: 568-569). I suspect that mathematicians don’t make the mis- 
take of reification of our symbol system as often as others who make 
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Peirce, Charles S. (1982-), Writings of Charles S. Peirce, 5 Vols., M. Fisch, E. Moore, and 
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practical use of it. 
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10. More speculation 


i Mythic algebra does present a possible process for the origin of mathe- 
matics, lost in prehistory. Using this rough distinction of + and », addi- 
i tion has become the basis of all of science and commerce. We could even 
frame the difference between science and the arts as a contrast of addition 
versus association, + versus *. Maybe there is more to find in the opera- 
tion of * than vague associations. 

Perhaps all of nature does not work only using the + operation as our 
science does. Past attempts at alternative control over nature used the as- 
| sociation operation unsuccessfully. Magic involves calling up powers by 
invoking names, or making sacrifices of associated things. The triumph 
of science over magical thought has led to the dominance of + over * in 
civilization, although the mental sciences exploit the + operation. Adver- 
tising and psychotherapy are based on association, after all. 

Is the split between valid use of 4+- and * so total? Maybe the reason 
why science must constantly revise its models for new data is because, 
ultimately, nature doesn’t really work by addition processes. Maybe it 
really works by association operations we haven't found yet. Or maybe 
it works by processes which human mathematics are forever incapable of 
truly modeling (such is my belief). Our science and technology work well 
enough using only the addition operation, but it might be nice to be able 
to do more. 
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Semiosis, mythic algebra, and the laws of 
association 


MICHAEL GRIFFIN 


Abstract 


This is the sixth in a series of papers on an algebra derived from mythology. 
A hierarchical lineup of sets, functions, relations, and operations is used to 
model symbolic processes. In this algebra, multiplication is defined as asso- 
ciation. This allows the classical laws of association to be modeled with the 
algebra, leading to a process of sign creation. As an example, cargo cults 
are analyzed. 


Keywords; algebra; association; cargo cults; semiosis; sign. 


1. Introduction 


How is a sign made? This question enters the unknown realm of how 
the mind works, how the known physiological mechanisms of the brain 
combine to create and use signs. One high-level notation system to 
describe this process is mythic algebra, a system that can model many 
kinds of symbolic processes using algebraic groups. A central idea in 
this algebra is that the two fundamental operations are addition and 
association. 

Association is such an all-encompassing term yet so precisely defined 
for some uses. In common speech, it merely means a link or relation. 
Edmund Burke said, “‘When bad men combine, the good must associate.” 
In philosophy and psychology, it has been turned into various laws to 
describe processes of thought. In science, it can mean a related effect, a 
spin-off of some unknown cause. In statistics, it means a connection not 
clear enough to show causality. 

We have some mathematical modeling of it in the associative laws of 
arithmetic for addition and multiplication: A +(B+C)=(A+B)+C 
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or A(BC)=(AB)C, where the association is indicated by shifting 
parentheses. More can be done than just arithmetic, though. In this 
paper, I will show a mathematical modeling of the laws from philosophy 
and psychology. Such laws have differing forms, but we take the most tra- 
ditional ones as examples. 

The complete modeling system itself is called mythic algebra. It is 
represented in a formulaic lineup as: (x,y,p,q,s,t))M,R,M/R,—) =, ¥, 
®,—+)*,+,+,-) where the unmatched parentheses separate hierarchical 
levels. 

The algebra begins with sets (x,y,p,q,s,t) containing things x, their ac- 
tions y, people p, peoples’ actions q, space s, and time t. The transform 
arrow — can turn any element into another, for example p > x means p 
has become x. 

Next come functions or states of sets such as M for mythic and R for 
real, Elements from one set can map into another, thus the function M/R 
or R/M, For example, a mythic person M(p) going into a real world set 
R(s,t) from a mythic world M(s,t) is: M(p,s,t)/R(M(p),s,t). Again, the 
transform arrow — can also turn one state into another, so M—>R 
means a mythic state has become a real state. A mythic person becoming 
mortal is: M(p) > R(p). 

Relations of sets can have the usual meanings of = for equality, 4 for 
inequality or dissimilarity, and ~ for similarity. The transform arrow = 
can also mean the result of an equality relation if the set elements change, 
like an equation in math: p+q— x. 

Finally, we have operations performed upon set elements, with « for 
association, + its undoing or dissociation, + for addition, and — for its 
undoing subtraction. While the operation of addition is analogous to set 
unions, we do not have multiplication as an analog to intersection. In- 
stead of multiplication or intersection, we have association. 

What does association mean in this algebraic context? Set elements 
may associate with each other, which means some kind of combination 
which is not addition, and which may or may not transform them into 
something else. We may have a p * q, which remains a person and associ- 
ated act, or we may have a p* q — x in which the combination results in 
the person and act turned into a thing. 

This algebraic association is then some kind of link or relation as 
if from everyday speech, only limited to specific set elements. All of 
the other sets, functions, and relations can make use of it. The mythic 
algebra hierarchy has now proceeded from sets to functions, relations, 
and operations. Our next purpose is to see how well this entire algebra 
describes the types of mental association most clearly identified in the 
past. 
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2. Selected laws 


Greek writers on association include Plato, Aristotle, Zeno, Epicurus, 
and Diogenes Laertius,? yet Aristotle is now given credit as distinguishing 
the first laws. In his short work On memory, he merely notes, “This ex- 
plains why we hunt up the series, having started in thought either from a 
present intuition or some other, and from something either similar, or 
contrary, to what we seek, or else from that which is contiguous with it” 
(1984: 717). These and other comments have been developed into the laws 
of similarity, contrast, contiguity, and frequency. 

Moderns have especially analyzed and developed the laws, with a vari- 
ety of newer ones suggested over the years. Consensus has settled on only 
a few more as possible primary laws. John Locke is credited with associ- 
ation of ideas. From David Hume, we get association in time, in space, 
and by causality.! Hume also proposed resemblance, but Aristotle takes 
precedence with similarity. 

So we have four ancient and four modern primary laws. Now to model 
these eight laws with mythic algebra. 


3. Similarity 


The law of similarity is most directly contained in the algebra since there 
is a stated relation of similarity, notated by the usual mathematical sym- 
bol ~. We can have relations of similarity between set elements. For ex- 
ample, (x = p) could mean that some object x resembles a person p. 

We seem to be off to an awkward start, since our first law of associa- 
tion does not use the association * operation. 

However, if we take the given definition of « as a link or connection, 
then we see that the relations of equality, similarity, and the operation of 
addition are unique, specific types of association. They are so precisely 
operational that they can merit their own symbols. 

By the same token, we could also note that equality is a more total ver- 
sion of similarity, but something equal to itself is not associated with itself 
if it is itself. The use of the equality symbol = can indicate the law of sim- 
ilarity if two distinct things are equated, such as (x = p), a thing that is a 
copy of a person. 


4, Contrast 


This law is the other one most directly contained in the algebra. As with 
the law of similarity, the law of contrast utilizes the specific relations of 
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dissimilarity or inequality, indicated by the traditional symbol #. The set 
(x # p) could mean that an object does not resemble a person. 

As with similarity, two relations indicate this law. We may think of in- 
equality as a more precise or total version of dissimilarity. A contrast 
could be partial or total, accordingly notated either way. The law of con- 
trast is then illustrated by any number of relations of set elements, such as 
(x pp), (y #q), (s #0, or with subscripts on the elements within the 
same category. Contrasting people are (p; # p2), etc. for things, actions, 
places, and times. 


5. Contiguity 


Recall that Aristotle spoke of the effort to recollect “from something 
either similar, or contrary, to what we seek, or else from that which is 
contiguous with it” (1984: 717). The “somethings” in mythic algebra 
that are contiguous are the set elements. Here, the set notation can di- 
rectly express the condition of those things in the mind. Two elements 
may be associated if written contiguously together. If p*q means p 
associated with q, pq also means this. 

This fits the convention of mathematics that multiplication can be 
written with a symbol or just by writing two variables together. Accord- 
ingly, with the elements p,q,x.y,s,t then possible contiguities are pp,pq,px, 
PY.Ps,pt,qx,qy.qs,qt.xy,xs,xt,ys,yt,st. Subscripts can also help here to dis- 
tinguish differences. Two contiguous people can be written as p;p2 or to 
any amount such as p;p2p3p,4 ete. 

Contiguity can involve more than two elements, so we could have pqxy 
of four elements. The example pqxy would be a person and their action 
contiguous to a thing and its action. Actions involve contexts of time 
and space, which fit Hume’s critique (2000) that all contiguity is really in 
time or space, but we can easily see other contiguities which do not in- 
volve time and space. A purely abstract contiguity px could be a recollec- 
tion of a person and thing, devoid of context. 

Aristotle apparently had good reasons to avoid reducing contiguity to 
time and space. Hume focused on special cases of contiguity, and we now 
turn to his laws. 


6. In space 


This law is for a contiguity involving space. Two elements are connected 
in space, so at least three elements must be written to show this. Accord- 
ing as the linkage is in space, the space element sits between the other 
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two. We could have psp, psx, or xsx to show contiguous people and 
things. Subscripts could also help clarify this situation, to distinguish dif- 
ferent people and things. 

Assuming contiguity in a single space, there is no need to assign 
subscripts to the middle element s. A series of spatial contiguities could 
utilize space subscripts: ps;p, ps2p, ps3p. This seems like a series of asso- 
ciations instead of a single association. Such a series leads to more with 
the next law. 


7. In time 


This law is for a contiguity involving time. Two elements are connected in 
time, so once again three elements must be written to show this. As with 
the linkage in space, the time element sits between the other two. We 
could have ptp, ptx, or xtx to show contiguous people and things, Sub- 
scripts could also distinguish different people and things in this situation. 

Since the simplest examples here involve single events, the middle ele- 
ment of time would not need a subscript. A series of events in time may 
involve different times that could take subscripts. This makes a different 
kind of contiguity in time that still does not necessarily involve space: 
ptip, ptop, ptsp. There is no particular location involved in this series of 
associations. 

As events progress in time, we can make a more complicated contigu- 
ity, Hume's third law. 


8. Cause and effect 


Causes precede effects in time, so a time element is involved in this law. 
For that matter, effects usually imply a context in space and time, so s 
and t elements could both be written into this law. These elements are 
incidental, though, and can be omitted to focus on the essential elements. 

In the basic set, we have p,q,x,y remaining to work with. May any pos- 
sible combination of these four indicate causality? P and x are the exis- 
tence of people and things, while q and y are their actions. Let us consider 
the relations of existence and action. 

Can the mere existence of something cause something else to happen, 
without any dynamic act of the existing thing? Of course, but the thing’s 
interaction with the other thing is still a kind of action. If a car hits a 
brick wall and is wrecked, the wall has merely existed. Physicists would 
explain that the wall is hitting back, so the cause of the destruction is a 
collision, an action. 


(AutoPOF V7 15/6/09 11:48) WDG (148x225mm) TimesM +2139 Semiotica, JME (KN) PMUNKN/W13/6/2009 pp. 23-36 2139.02 (p. 27) 


60 


28 = M. Griffin 


Causes may be defined as actions instead of existence, dynamic instead 
of static. An action requires an actor, so a y gets an x for xy, aq getsap 
for pq. Then we have triplets to indicate causality, such as xyx, xyp, pqx, 
pqp. These give static effects. For example, if water splits into hydrogen 
and oxygen, the act of splitting is the connecting action y in an xyx pattern. 

Effects themselves may be actions, requiring quartets for two things: 
xyxy, xXypq, pqxy, pqpq. For example, a hot seat may make a person 
jump up, in an xypq pattern. If we consider potential effects and causes, 
then we may just write paired static elements xp, pp, xx. Hume seems to 
describe the quartets and pairs when he writes, ‘‘We may carry this fur- 
ther, and remark, not only that two objects are connected by the relation 
of cause and effect, when one produces a motion or any action in the 
other, but also when it has a power of producing it” (2000: 13). 

The potential pairs imply a necessary action y or q, so the initial asso- 
ciation still involves action. Once the mental association is fixed, the link- 
ing action is suppressed along with the space and time elements. We may 
write paired things or actions, xx or yy, but either case is a shorthand 
implying intermediate actions between things, 

Recognizing this suppression clarifies the basic pattern of any causality 
association. Whether pair, triplet, or quartet, an action y or q is a con- 
necting element between two others. 


9. Frequency 


The law of frequency is also attributed to Aristotle, based on remarks like 
“Hence the rapidity with which we recollect what we frequently think 
about. For as one thing follows another by nature, so too that happens 
by custom, and frequency creates nature” (1984: 717). 

There is no universal consensus on this, but Boeree (2000) casually lists 
frequency as Aristotle’s fourth law of association. The notion is that fre- 
quent repetition of paired things or events will associate them in the 
mind. This principle is thus a foundation of behaviorism besides ordinary 
memorization. 

This can show as a frequent repetition of some kind of contiguity of 
sets or elements. Within a set, the frequent pairing of a thing x with a per- 
son p is (xp,xp,xp, ... etc.). Outside of a set, such a frequent pairing is 
written as (xp),(xp),(xp), ... etc. Which type of notation would depend 
on the context of the event. 

Suppose we are learning a story in which a sword x is owned by a person 
p. As the story progressed, we would be learning this in subsequent scenes 
(xp),(xp),(xp), ... etc. Instead of this, perhaps all persons in an army have 
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one kind of sword. Then we could see many of them in the same scene as 
(xp,xp,xp, ... etc.). The first example shows a frequency in time more 
clearly than the second, which favors a frequency in space or of amounts. 

For a behaviorist context, we could notate Pavlov’s dog salivating at 
the dinner bell as x for food, y for bell sound, then (xy),(xy),(xy), ... ete. 
until we get the (y,y2) of the dog salivating upon the bell sound. Here y> 
is the act of salivating, using a subscript for a different thing action. Dog 
lovers may want to convert the dog from a thing x into a person p, and 
thence its act would be q. We would have (xy),(xy),(xy), ... (y,q). 

This raises an issue of how fundamental the (p,q,x,y,s,t) set elements 
really are, if one can argue about the assignment of p or x status, What 
makes a person? A mind, a spirit, a consciousness? As mythic algebra 
was first invented, p status only applied to people of the selfsame species, 
and the gods would then take a mythic state to be M(p). 

While this is an interesting question, it seems outside of the immediate 
purpose to model the laws of association, so I will not pursue it here. It 
can wait for a later section. Yet questions like it will return in the next law. 


10. Of ideas 


John Locke (1997) gets the credit for establishing the phrase “‘association 
of ideas” as the title of chapter 33 of Book Two of An Essay Concerning 
Human Understanding. As Wieth (2005) explains about Locke, “Applied 
to mental states in general, the name is too restricted, since ideas, in the 
English sense, are only cognitive processes.” Boeree (2000) sums up 
Locke’s system as sensations making simple ideas, combining with simple 
ideas of reason to make complex ideas, and “He also suggested that com- 
plex emotions derived from pain and pleasure (simple ideas) associated 
with other ideas.” This seems a far cry from our contemporary meaning 
of idea as a construction of the mind. 

Moreover, Locke’s chapter 33 discourses mainly on personality and 
character formed by wrong associations. One may discount his explana- 
tions of the origin of ideas and consider his mechanisms of association. 
How does he actually say association occurs? The wrongful ones we 
might call neurotic contiguities, but he does deal with intellectual ideas, 
too. A typical summation in his own chapter is “‘some independent ideas, 
of no alliance to one another, are by education, custom, and the constant 
din of their party, so coupled in their minds, that they always appear 
there together” (1997; 359). In part, this sounds like frequency but it is 
not a law. He does not propose a short list of basic laws like Hume did 
and Aristotle implied. 
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He does touch upon association of ideas in the abstract. In ending the 
chapter he writes “I find, that there is so close a connection between ideas 
and words; and our abstract ideas, and general words have so constant a 
relation one to another’ (1997: 360), to introduce his next chapters about 
words. I do not intend to delve into his theories about words or ideas with 
mythic algebra, What we can model is the association of ideas as under- 
stood by our contemporary world, and we can find some resemblance to 
Locke’s other principles. 

We should first note that the set elements (p,q,x,y,s,t) have all been 
concrete ones, which makes for a compatible basis with claims that ideas 
come from sensation and other concrete phenomena. Next, we shall dis- 
tinguish the concrete from the abstract according to their modern mean- 
ings. Concrete is what could exist in the physical world, whereas abstract 
is only what can be imagined but not pointed to, Thus we may have ideas 
about concrete things, or abstract ideas such as about love or justice. 

How are abstract ideas modeled in mythic algebra? As in any modern 
discussion, they can be described by their concrete examples. This means 
the same concrete (p,q,x,y,s,t) sets describe abstract as well as concrete 
ideas. How then to distinguish them, and does it matter? 

One more distinction needs to be made, about abstract ideas that may 
not be illustrated by concrete examples. This is a contentious issue, and 
one may not think it even possible. We can see it as possible in mythic 
algebra, while still not taking sides on the basic question of if it really 
occurs. Perhaps more clearly, we can turn to purely mathematical con- 
structions like geometric figures in the abstract imagination: (x,y) if some 
objects x (lines, points, shapes) undergo changes y. Is a dot on a chalk- 
board a concrete example or merely an illustration of a point? Let us 
avoid the issue and simply note that it is represented in mythic algebra 
as set element x. We can have abstract things x, or abstract people p. 
Qualities people possess like love or justice we can call abstract elements 
q. Demonstrations of these qualities can be real sets (p,q). 

Speaking of real sets, we could even notate the distinction between 
abstract and concrete as like that of mythic and real, so abstract sets are 
M(p,q,x,y,s.t) and concrete sets are R(p,q,x,y,s,t). These M and R states 
merely function to show different sets coexisting, rather than making any 
kinds of associations. As such, they can be largely ignored in our immedi- 
ate discussion. 

Whether ideas are concrete or abstract, how are they associated? Fre- 
quency and neurotic contiguities have already been mentioned, but a 
broader view makes greater use of contiguity. If ideas are associated be- 
cause they can fit into some common organizational scheme, then we may 
write them as contiguous, say (qq). Or they may be connected by con- 
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tiguity to other intervening idea elements, say (qxxq). These sets of 
contiguous elements can represent subsets or intersections of categories. 
Examples would include common hierarchical classification schemes like 
the Dewey Decimal System for cataloging library books. 

The initial associations may result from a person’s knowledge of the 
classification scheme, but a more basic association would result from the 
natural relations of the ideas. For ideas to fit in a common scheme, their 
parts must fit into some functional relations. These relations would make 
the natural associations in thinking, whether conscious or not. This would 
depend upon the specific content of the ideas, and so would not show 
up in the general modeling of mythic algebra, limited as it is to vague 
(p,q,X,y,s,t) set elements. In short, one idea leads to another. 

Ideas may also be associated by links between categories that do not fit 
in the same organization. An element in one set may also exist in a totally 
different set with no other relation between sets. These can be called non- 
contiguous links, yet they are still associations. To distinguish these links 
from contiguous links, the association sign « can be written between ele- 
ments, such as q*q. If the same identical element existed in both sets, 
moving or mapping from one to the other would be represented as 
M(q)/R(q). If this element did not move but changed its qualities to 
resemble the other set, it would be notated as a transformation of state: 
M(q) — R(q). This gives us three mechanisms for non-contiguous links 
among ideas: +, M/R, and *, For examples, one can think of the use of 
hyperlinks in documents on the Internet. 

By now it is apparent that there is no single form for a law of associa- 
tion of ideas. The other seven laws were simpler, although idea associa- 
tion is often an exemplar of the law of contiguity. Unlike the other laws, 
the mapping function M/R and transform — can be used with idea as- 
sociations. Ideas can be compared for similarity or equivalence, thus 
making use of the relations, too, In sum, ideas make use of most of the 
features of mythic algebra. 


11. Other laws 


Besides these eight laws, other laws have been proposed throughout his- 
tory. Ironically, many of these have resulted from efforts to reduce the 
list of primary laws to a more basic set. Wieth (2005) notes proposed sec- 
ondary laws of frequency, vividness, recentness, emotional congruity, and 
compound association. Maher (2005) discusses reduction efforts and cites 


the same secondary laws, plus cooperative and conflicting associations, 
and Hamilton’s laws of repetition and redintegration. 
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What can mythic algebra say about the issue of reduction of the laws to 
a most basic group? We can notice how seven of the eight classical laws 
fit in different places along the hierarchical lineup. Set element-to-element 
associations identify the laws of contiguity, in space, in time, or cause and 
effect. Set-to-set sequences can make the frequency law, besides elements- 
to-elements. The use of relations makes the contrast and similarity laws. 
Ideas can use anything. With the entire mythic algebra lineup so used, 
further reduction may not be accurate if it omitted part of the lineup. 
This seems a fortuitous result. 

What of the question of any new laws indicated by mythic algebra? 
While nothing seems apparent, to include the non-contiguous association 
link * in the law of ideas does raise some issues. This linkage is a kind of 
leftover catchall for whatever traces of ideas do not fit together. Such ideas 
can be hyperlinked, but more than ideas can be hyperlinked. Anything can, 
and we might call this process association by content. This depends on the 
particular mental content of any set element, so it has no regularity that 
could make a ninth law. It reminds us that however comprehensive the eight 
laws are, they do not cover the entire phenomenon of mental association. 


12. On memory and recall 


Now to address the issue of how valid the (p,q,x,y,s,t) set elements are. 
As we saw at the end of section nine above, there can be disagreement 
on the assignment of variables. What is the utility of only these six divi- 
sions? Based on a static-dynamic pairing, they derive from concrete ex- 
perience. Based on perception alone, the (p,q) pair may be a refinement 
of the basic (x,y) pair: the thing that moves is one of my kind, a person. 
Further refinements in prior papers have been indicated by subscripts 
instead of new variables. This keeps the algebra at its most abstract, in 
an effort to find basic structures. 

Even accepting that level of abstraction, mythic algebra itself has impli- 
cations for memory and recall, aside from the laws of association. If sets 
(p.q,x,y,8,t) exist in the brain and are based on concrete perceptions, then 
they cannot be drawn from a finite, limited superset. No such set could 
describe the totality of human perceptions and thoughts on a daily basis. 

Categorizing or classifying is the way we avoid the problem of an im- 
possible infinite set. Generalizations are made, such as by learning names 
for things and words for general concepts. These concepts can be denoted 
as a general set (x,y), without requiring them to be words (or any other 
signs), so that we can examine the possibilities for memory and recall 
processes. 
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To file a specific set (xo,yo) into the general (x,y) category seems to 
involve a process of similarity. We avoid an infinite regress of categoriza- 
tions and grant perception the power to create the initial (xo,yo) set. Then 
the similarity operation is used and classification results: (xo,yo) © (x,y). 
Or perhaps some other mechanism classifies the initial set into (x,y). Re- 
gardless, this general set (x,y) can be considered an aspect of the initial set 
besides a category. That is, it can serve to aid recall in some possible 
ways. 

If the initial set recalls a different set related by classification, then 
the general set may be the intermediary mechanism: (xo,yo) > (x,y) > 
(x1,y1). Note that here we make a new use of the transform arrow to 
show the switching of sets in the mind. This may imply types of associa- 
tion not covered by the eight laws, such as the non-contiguous linkage «. 
Or the laws may be part of the process, enabling the final recall from the 
general set: (xo,yo) — (x,y) + 8laws — (x;,y)). For that matter, perhaps 
the laws could work directly and eliminate the need for a general set: 
(xo,Yo) — 8laws — (x;,y)). To broaden our view, we could posit any 
kind of association as an intermediary mechanism: (xo,yo) — 
association — (x;,y;). However, the general set remains an aspect to 
recall the initial set by itself: (xo,yo) > (x,y) > (Xo,Yo). 

We would also have to distinguish between conscious intentions and 
unconscious perceptions. What if we intend to find a real example of 
some aspect, (x,y) — (xo,yo)? With only an aspect in mind, we sweep our 
memory to pick out matches, although it seems like empty waiting for a 
memory to arise to match our intended goal. One method of set element 
creation is then this memory sweep with an aspect in mind. From the 
totality of our life comes any (p,q,x,y,s,t) set. 

The algebra itself also contains a mechanism of set element creation, 
the transform function — that can change any element or state into an- 
other. This could be used to model the refinement of (x,y) + (p,q) when 
a moving thing is recognized as a person. Recognition does not have to 
be conscious, but could be a built-in brain mechanism. There are many 
ways set elements could be created. 

Which brings us to the topic of semiosis, for a sign is an element from 
the (p,q,x,y,s,t) set. Let us consider an example of sign creation, using a 
process of association. 


13. The semiotic cargo cult 


A concrete example of sign creation is the crude models of airplanes that 
Pacific islanders made at the end of World War Two. These “cargo cults” 
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sought to bring back the Allied cargo planes with their cornucopia of sup- 
plies. In some cases, a few sticks were stuck in the ground to represent 
propellers and wings, Sometimes the magic worked, if only to bring back 
curious camera crews. One can still see such footage in documentary films 
like “Mondo Cane.” 

How does this magical thinking occur? Association can show the con- 
nections, then mythic algebra can also show the signs. The Peircean triad 
of signs was examined with mythic algebra in a preceding paper of this 
series (Griffin 2006). In short, a symbol is made by the transform function 
—, an icon is a set element, and an index is a set element modified by sub- 
traction or disassociation operations. Which processes were used by the 
cargo cults? 

We might say that the cargo cultists were using a false syllogism or 
false transitive property: if a:b and a:c then c:b, The real airplanes (a) 
did give cargo (a:b), and we may call the crude images of planes (c) 
some kind of valid art, or true sign of a plane (a:c). The art does not trig- 
ger a cargo drop (c:b), so that art could also be considered a false index 
sign of cargo. Instead of analyzing the cargo cult as a syllogism, each step 
can be seen as an association, and each association uses a different kind 
of sign as described. These relations are summarized in Table 1. 


Table 1. Cargo cults 
Association Type of Law: Sign 


Planes, cargo true cause: index 
Planes = art true similarity: icon 
Art, cargo false cause: false index 


Two of the eight laws are used: cause and effect, and similarity. A notion 
of art appears as association by similarity, and art is defined as an icon. 
Of course, art can and does use symbols. In the cargo cult example, sym- 
bols are not used, if these are defined as having an arbitrary relation to 
the signified. 

Are there any typical uses of signs with association laws, or is the cargo 
cult case just one of any possibility? Let us compare the positions in the 
mythic algebra lineup occupied by Peircean signs and the association 
laws. To do this, the lineup is broken into levels based on the type of 
mathematics it is: sets, functions, relations, and operations. Rather than 
write the transform function — in three places, we just call it a switching 
function since it changes any element or function. Our previous explana- 
tions of the association laws help to place each law into Table 2 in its 
most commonly used level, the part of mythic algebra each relies upon. 
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Table 2. Signs and laws 
Algebraic Level i Type of Law 


Sets ().() icon frequency, causality 

Map functions M,R,M/R ideas 

Switch function — symbol 

Relations =,=,# contrast, similarity 

Operations +,—,*,+ index contiguity, in space, in time, also causality 


A reasonable guess may be that signs are more likely used with the kind 
of association law that shares their level. This arrangement provides some 
immediate support for that idea. Note that the symbol does not have any 
laws on its level, which fits its definition. The symbol only has an arbi- 
trary relation to its signified, so no regular association trend can exist. 
Any type of association may lead a culture to make a symbol. 

An icon set element only needs repetition to fit the frequency law, and 
sequencing to fit causality. What is the most common sign for association 
of ideas? If ideas are based on concrete elements, then modified icons are 
used. And of course, ideas can be about symbols and indexes too, so per- 
haps it is best that no sign is most obviously based at the level of ideas. 

Also, the level of relations has no sign based on it. What sign may be 
usually involved in association by similarity or contrast? If no operations 
are done on a set, then the elements remain as icons. For example, con- 
sider the case of cargo cult art. Stick figures are similar in design to air- 
planes. We have: art ~ planes, or we could note the contrast of the art 
to the airplanes: art # planes, by some other criteria of judgment. The 
fluid nature of signs and associations becomes apparent. It all depends 
on our purposes or point of view. 

What of an example of relation using an index sign? If operations were 
done on a set, resulting in a relation, then the icons would have been turned 
into indexes. But indexes are often effects or parts of the whole. For an ex- 
ample using set elements, if xy = z then z is an index of x or y by causality. 
Ifx — y =z then zis an index of x by parts. If we say that the partis similar 
to the whole yet contrasts to it, then indexes can have associations to their 
referents based on relation, too. This kind of weak similarity is probably 
the only relation use of indexes, since an index only recalls its referent. If 
an index is associated with anything else then it may be a confusing sign. 

Association implies that one element recalls another element in mem- 
ory. This is a purpose of indexes (or any signs), and they have sometimes 
been defined as associated with their referents. Now we see that any men- 
tal association does not automatically make an index, if by association we 
mean one of the eight laws. 
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14. Conclusion 


I have had a couple reasons to show the modeling of classical laws with 
mythic algebra. First, if this algebra does Tepresent the underlying pro- 
cesses of thought, then it should be able to model association. An earlier 
demonstration showed how it contained the three classical laws of logic 
(Griffin 2006). So now we have examined association laws. 

The second reason is to examine association and thereby defend the 
mythic algebra itself. The * operation of association is a fundamental 
property of the algebra, which makes it new and useful for a variety of 
applications. It was necessary to see that this operation is not a confused 
jumble of the varieties of association as categorized in the classical laws. 

Rather, with a fairly limited definition of the x operation, it can struc- 
ture the jumble of laws. This gives more credibility to a claim that mythic 
algebra is part of the structure of human thought. Regardless of that 
claim, all of this leads to ideas about semiosis. 


Notes 


1. New Encyclopedia Britannica, Micropedia, s.v. “Association.” 
2. Encyclopedia Britannica, 11" edn., s.v. “Laws of association.” 
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This is the end of the framing material for the book notes. These Epilog comments do 
presage further research that | did. In the penultimate paragraph | said: "To get beyond 
(p,q,x,y,s,t) elements, one way would be to introduce qualities as their own set 
elements. In regards to the second JLS paper, we could say if a flower is red, if a person is 
good." This is exactly what was done in the 2nd and 3rd papers of the Comic Book 
trilogy. Antivillains and antiheroes were placed on a spectrum scale of good or bad. The 
Doom Patrol was compared to the Fantastic Four based on qualitative aspects of 
individual team members. Btw, the intended title of the book was simply Mythic 


Algebra. 


Epilog: Future Directions in Mythic Algebra Research 

This concludes the published research into mythic algebra, leaving the prospect 
for further work open. Either the algebra itself could be further refined, or an unending 
task of new applications could be done. Before new uses are made, I think the algebra 
itself should be critiqued. This need arises both from the vague generality of the set 
elements (p,q,x,y,s,t) and the divergent nature of its areas of application. 

As cited in the penultimate paper on numbers, there are three distinct ways mythic 
algebra could be applied: in pure mathematics, into modeling the natural world, or to 
explain the workings of the mind. Since mythic algebra was derived from mythology, it 
immediately serves as a model of mental activity. It makes a structure amenable to 
describe any symbolic process. No small part of that success is due to the abstract 
vagueness of the (p,q,x,y,s,t) elements. Also, the association operation itself is so broad 
as to cover anything, even though the final two papers tried to limit it to a definition of 
linkage. 


Further research into mental operations may need some more specific operations 


than just + addition and (J association. Again looking at the fifth paper’s chart of number 


types, it seems a good idea to define comparison and ordering as distinct operations on 


their own, so [| may be truly isolated as just a link. The basic criterion of any operation 


remains non-reducibility. No operation should be reducible to some form of +/{) additive 
process, as in a computer language. The point is that the mythic algebra system is not 


reductionist to nothing-but quantities adding together. So while a computer may do 


comparing and ordering of data based on its own +/{] logic, that is not the basic reason 
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why mythic algebra does those operations. The operations themselves should be 


universal to any application, basic parts of any structure. Results of these operations may 


still be a transform [| or just an unchanged relation of equal = or similar (|. We may 


notate them as the colon : for comparison and (| for order, using the math symbol for 


‘greater than.’ The ordering is not just quantitative, nor is the comparison. And such 


qualitative uses of : and (] may have no numerical measure at all, no scale of 1-to-10 to 


place judgments upon. These are basic operations not reducible to +/{ logic. 


Introduction of : and (] into the numbers chart would expand the complexity of it. 


Instead of trios of + and () symbols, with 2 X 2 X 2 = 8 possibilities, there would be 4 X 


4 X 4 = 64 possible basic trios, including ones not mentioned on the chart. If the chart of 
number types were used to examine pure mathematics, then further complexity would 
result. New patterns in any area of mathematics may turn up, possibly leading to new 
types of math, new mathematical functions, and so to new ways to model the physical 
world. Even the number trios chart as it presently exists could lead to these results, and 
caution is needed here, for there is apparently no necessary reason why the three realms 
of mathematics, nature, and mind should always share the same basic mythic algebra. 
For example, we could argue that while the numbers chart consists of trios of 
mental origins, these are outside views upon quantity numbers that exist objectively only 
as cardinals and ordinal qualities. Objectively, there is no mind to compare or order the 


numbers. They simply exist as they do, and have static structures. Then there is no need 


to interpose : comparison or [| ordering operations until we consider human usage of 


mathematics. Likewise when modeling nature, who compares and orders? Perhaps nature 


is reducible to an unknown [1] linkage, with + addition as a rough approximation to it, a 


crude surface effect. Yet the unconscious brain mechanisms of the mind do compare and 


order set elements, so : and [| could be introduced into any of the previous mythic 
algebra results of literary semantics, semiotics, mythology, logic, language, etc. 
Similarly, the (p,q,x,y,s,t) set elements do not have to be the same among 
mathematics, nature, and mind. All of the number modeling only used the x element. 
Physical nature would not have to distinguish people from animals, so we may have 


living things p versus objects x. Can we find any new structures in nature using mythic 


algebra, though? Do all of the features still occur? Px could be a living thing dying and 


so becoming just an object. How helpful are such flexible interpretations of the mythic 


72 


algebra features? A structural system is considered good the more widely applicable, but 
it must also be specific. Having six elements for the mind, four for nature, and only one 
for mathematics may not allow analyses, no matter how many subscripts are used to 
distinguish individuals. 

Perhaps mythic algebra could become an analytic approach within each field of 


study, with set elements and functions tailored to that field, with the aims of discovering 


new [| associations within that field. These new (1’s may be reducible to classical 


categories or not, i.e. using + operations of quantities. Chemistry may have each member 
of the periodic table as a set element. Physics may have each subatomic particle. Biology 
may have each organism. But why should scientists try such an approach if they are 
satisfied with the quantitative results that exist? Mythic algebra would only appeal if it 
could help solve outstanding problems, explain the currently unexplained, or lead to 
discoveries. All of these activities are beyond me, and I am the only person using mythic 
algebra. 


Returning to my topic of mental modeling, I suggest using : comparison 


and (| ordering for new operations. To get beyond (p,q,x,y,s,t) elements, one way would 


be to introduce qualities as their own set elements. In regards to the second JLS paper, we 
could say if a flower is red, if a person is good. From this, the amount of set elements 
could grow unlimited. And here we come upon the basic flaw of any structural system. 
Pushed far enough, it either breaks down or bogs down in complexity. Mythic algebra 
has avoided this so far by remaining overly simple, covering everything yet nothing 


precisely. 


For all of this harsh analysis, mythic algebra still seems to have gotten some real 
results when applied to the mind. Perhaps it is too optimistic to hope that the principles of 
association could better describe pure mathematics and nature. At least it is a new 


approach, even if it harkens back to the earliest, mythic times. 


Third Trio: Comic Books 


The first entry is the last published academic article, but not the most recent research. 
This is from the 2012 Blog and Archive of The Comics Grid: Journal of Comics 
Scholarship. 
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Wonder Woman: Hero Cycles and 
Mythic Algebra 


BY MICHAEL GRIFFIN ON AUGUST 20TH, 2012 NO COMMENTS 


Atechnique in superhero comics is to revise myths, recasting them with 
superheroes. In contrast to mythic heroes, comic book superheroes have limited 
roles to maintain the status quo by defeating super villains, typically. Nonetheless, 
the life stories of superheroes often match those of mythic heroes, even so far as 
having origins as ancient gods. Wonder Woman is a truly classical example of this, 
since she comes from a race of immortal Amazons. 


In the graphic novel written by Greg Rucka and illustrated by J.G. Jones and W. 
von Grawbadger (2002: 34-35), The Hiketeia, she encounters other elements from 
classical mythology. 


Wonder Woman: The Hiketeia, text by Greg Rucka; art by J.G. Jones (penciller) , W. 
von Grawbadger (inker), D. Stewart (colorist), and T. Klein (letterer), (2002) (New 
York: DC Comics, 34-35) 


In this example, the Furies, called by their Greek name of Erinyes, have lately 
come to Earth and are confronted by Wonder Woman for the first time. They are 
here to punish Wonder Woman, who is protecting Danielle, a young vigilante. 
Danielle does not have a lucky ending. She ends in suicide, which satisfies the Furies 
and saves Wonder Woman and Batman from their wrath. This story is an example of 
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revisionist myth since the Furies are taking on their archetypal roles as nemeses ina 
modern setting. Nemesis is an important part of the basic myth of the hero. This can 
be shown using the following structural notation system. 


Mythic algebra can be used to model stories and show patterns. As a formal 
system, it may identify tropes for either the writer or reader, and the artist or viewer. 
While the choices of these tropes occur in a social context, aside from that they still 
may have a structure. Such formalism does not require determinism, but rather 
presents the most logical possibilities granted by the language. It consists of six set 
elements (p,q,x,y,s,t) representing people and their acts, things and their actions, 
space, and time. For a person (p)’s acts I have been using q, and for things x and 
their actions y, space s and time t.. Mappings of these elements occur between sets 
with either mythic M or real R status. The algebra’s contents can be briefly listed as: 
(p,q.%,s,t), M, R, M/R, R/M, >, +, - 


Here the slash / stands for a mapping of a set element from one set to another, 
and the “state” of the set is indicated by mythic M or real R, so that M/R means an 
element has moved from a mythic set into a real set, and R/M means an element has 
moved from a real set into a mythic set. There are three basic operations +, - , > of 
addition, subtraction, or the transform — can just alter elements or states by 
switching them. 


An example of the transform use can occur with other kinds of sets, say if we 
define status not by mythic or real but by heroic, H, or villainous, V. Then HV 
would mean that a hero set has become a villain set. In an attempt to avoid 
redundancy and achieve economy of notation, these set states can stand for any 
elements they may contain. To show a normal person becoming a hero, we can write 
(p)—H. To show a villain becoming a regular person, we can write V-(p). We now 
have all of the notational tools that we need. 


Whether their stories convey social or personal adventures, heroes can be fit into 
a life cycle model, such as Joseph Campbell’s interpretation combined with a mirror- 
image tragic hero pattern. Campbell has a three-stage analysis of the hero: 
separation from the world, initiation into heroic status, and return to society with a 
benefit to save it (1968: 30). One may call this a positive, upswinging pattern with 
no apparent downside. In print, Campbell ignores any downward swing, as if it isn’t 
part of the hero’s story. Glossing over it in his book The Hero With a Thousand Faces, 
he notes “But a deterioration may take place in the character of the representative of 
the father... The upholding idea of the community is lost. Force is all that binds it. 
The emperor becomes the tyrant ogre (Herod-Nimrod), the usurper from whom the 
world is now to be saved” (1968: 349). 


I suggest that these three stages are only one half of the hero’s story instead of 
the complete one. There is a second half of the story, the downside. The tragic 
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downswing may be interpreted as the declining years of a hero who may even 
become a villain, wherein hubris is punished by nemesis, or a character 
flaw hamartia leads to collapse. 


Hamartia is the fatal character flaw that manifests once the hero has done his job 
and saved society. Aristotle remarks on it in Chap. XIII of Poetics when discussing 
plot, “The change of fortune should be not from bad to good, but, reversely, from 
good to bad. It should come about as the result not of vice, but of some great error or 
frailty, in a character either such as we have described, or better rather than worse” 
(1961: 76). It leads to hubris, a conceited pride, perhaps that he should lord it over 
society or flaunt the rule of the gods. This results in his opponent, nemesis, arising 
to cut him down to size. Herbert Ross (1968: 208) commented about nemesis: 


The second divine entity of this name is an abstraction - i.e, indignant disapproval 
of wrongdoing, particularly the disapproval of the gods, with the consequent 
punishment of a sinful or overly prosperous man; and the eventual personification of 
that disapproval (first traceable in Hesiod). 


If the fallen hero is lucky, he survives as a mere commoner, back where he began 
long ago. For a more tragic hero, the hamartia may consist in letting himself 
transform into a villain. Darth Vader is an example of one. Such transformations 
represent the peak of a career, whether the subsequent decline is into villainy or just 
the playing out of hamartia and hubris. 


Whether it ends in self sacrifice or just with a defeated villain, the structure of the 
story remains the same. We have a pattern like a life cycle, with a beginning of 
positive growth and then a decline to a final end. As a sequential narrative, the 
algebra of each stage would line up as: (p), (p)R/M, (p)-H, (p)M/R, H--V, (p)M/R, 
H-(p),V-(p), (p)R/M. Arranged visually, the cycle looks like this: 


Triumph, H-*V may occur 
Return (p)M/R Hamartia, Hubris (p)M/R 
Initiation (p)}-+H Nemesis, Collapse H-+(p), V—»(p) 
Separation (p)R™M Return to Normalcy (p)R/M 


Begin (p) 


There is a convenient symmetry in this, with diametrically opposite events. The 
first separation from society is physical, whereas the second separation is a social 
separation due to the attitudes of hamartia and hubris alienating the hero. The 
hero’s first return is to home society, and the final return is to commoner status. The 
first initiation is into hero status among mythic settings, while nemesis initiates the 
hero into personal defeat and humility, undoing his special status. 
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Mythic algebra shows some features of this symmetry. We can use sets to map a 
person p as they travel from mythic settings to real or vice versa. An abbreviated use 
of the algebra gives (p)R/M when the hero separates from his world R to go to the 
mythic one M, and (p)M/R when he returns to R. These are balanced by (p)M/R at 
the hubris stage and (p)R/M at the return to normalcy, although it is for a different 
character than the hero. In summary, the symmetric functions pair off as follows: 


Separation: (p)R/M, and Return to Normal: (p)R/M 
Return: (p)M/R, and Hubris: (p)M/R 


As far as the algebra itself is concerned, what changes in pairs is that the M and R 
states switch. 


As a final symmetry, we may note that the spot where hamartia and hubris occur 
shares a transit event with nemeses. Once hubris occurs, the gods may launch the 
nemeses from the mythic land M. There is a (p)M/R occurrence when mythic 
creatures (p) come to R, Earth, to knock the hero down to humble size. In the actual 
nemesis and collapse stage the creatures finally meet their target and inflict the 
punishment of the gods. The nemeses may take a while to find the hero and inflict 
his punishment. For example, the Furies were searching for Orestes, seeming two 
steps behind him before catching up. Thus, we have the expression, “He met his 
nemesis.” Once their mission is done and the collapse has occurred, the nemeses 
themselves can return to their mythic land from the real one. There is a reverse 
transit (p)R/M when the creatures return to M, their mythic realm. 


In The Hiketeia, the Furies’ return to their underworld (p)R/M is implied on the 
last page of the story as they walk away from the Amazons’ embassy in New York 
City. The above image of them confronted by Wonder Woman is the first 
acknowledgement that they have come to Earth, (p)M/R. The layouts and framing of 
this image fit a subtext of the hero cycle. Wonder Woman floats in the air, looking 
down upon the Furies as if she were the dominant and more powerful person. Yet 
the Furies are the stronger ones who could destroy her. But they have come from 
their underworld, so it is fitting that they are looking up to her. 


This confrontation occurs across the street from the Amazons’ embassy. This 
embassy itself serves as a setting for Danielle to go through the hero cycle. What is 
an embassy but the territory of another land, in this case a mythic land of Amazons. 
Danielle separates from the mundane world when she enters the embassy, (p)R/M. 
Her purpose is to seek protection from Batman, who wants to arrest her for killing 
criminals. Knowledgeable about ancient Greece, Danielle comes as a supplicant 
under the custom of hiketeia. 


The hiketeia ritual initiates Danielle to become a protegee of Wonder Woman, 
(p)—H. Danielle returns to the real world when she flees the embassy, (p)M/R. The 
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myth was revised in that she remains a nonhero, while the Furies’ target is Wonder 
Woman instead of Danielle. Wonder Woman has the hubris to take on the ancient 
custom of hiketeia, and she and Batman are the ones attacked as they try to stop 
Danielle from committing suicide. 


Batman is Danielle’s earthly nemesis, of course, and does confront her, but 
Wonder Woman intervenes to fight him. In the Nemesis stage, Wonder Woman is 
actually fighting with two kinds of nemeses: Batman and the Furies. Danielle leaps 
from a cliff, her death ending her protegee status, H(p), and also ending the fight. 
Life returns to normal for Wonder Woman and Batman. The story ends as it began, 
with Wonder Woman looking out of her embassy window at the Furies. 


Could the ancient Greeks have ever imagined that their Furies would meet up 
with Wonder Woman thousands of years later? This hero cycle does not mean that 
all hero stories have to follow this structure, if only because any storyteller can 
embellish and improvise the tale to make it different. If hero cycles are universal - 
whether Campbell’s, the tragic Greek, or their combination - they are only so as 
logical possibilities. 


Heroes and villains don’t have to change. The basic hero cycle is a kind of 
template, a starting point for anyone to fill in the blanks or alter the pattern. And 
part of the joy of humanity is the endless creativity we have to come up with new 
stories, even if they begin as revisions of myths. 
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hThis is the second of my Comic Book trilogy, and | believe the first academic paper 
ever on comic book antivillains. It has not been published before, except for my own 
blog post in 2014. A central idea here is that the urge to make a consistent life story for a 
character can persist over decades of different writers and even rebootings of the story. 


Wednesday, July 2, 2014 


Antivillains, Hero Cycles, and Mythic Algebra 
Abstract 


While antiheroes and antivillains can be modeled just as parts of a linear scale of 
qualities, they can also fit into cyclic models showing character growth or decay. One 
cycle is a developmental progression with an abrupt transition from hero to villain. 
Another cycle fits a seasonal progression with more gradual transitions. These cycles 
have similarities to structures of classical hero stories. Section 1 introduces the idea that 
comic book characters can go through realistic life changes as they develop in character 
continuity over the years. Section 2 presents a model of the classical hero cycle fitting a 
life cycle pattern of growth and decay. The growth stage is exemplified by Joseph 
Campbell's hero formula, while the declining stage is represented by the classical Greek 
tragic hero stages of hubris, nemesis and collapse. Section 3 uses antiheroes and anti- 
villains to make a developmental cycle of character growth and decay. Section 4 uses a 
rearrangement of the positions of antiheroes and anti-villains to make a seasonal cycle 
with a pattern resembling the gradual changes of spring and fall. The character Ambush 
Bug is described as fitting this cycle over the course of his appearances, beginning in 
1982. Section 5 presents the tools of mythic algebra used to model stories. The algebra 
consists of sets with six elements, four state functions and three operations. Section 6 
uses the algebra to model the life cycle of the character Magneto. His life cycle is 
portrayed as a variation on the developmental cycle, only using anti-villain stages 
without antihero stages. Section 7 combines all of the life cycle models into an ultimate 
model resembling a HeroClix game. This reveals that the antihero and anti-villains stages 
resemble Campbell's separation stage and the tragic stage of return to normal. The 
appeal of cyclical stories is discussed and considered independent of any structural 
determinism. 


Introduction 


It may seem strange to use comic book superheroes as exemplars of structural 
storytelling, since their characters can go through arbitrary changes merely to suit the 
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needs of novelty. Each next villain and next crisis has to be sufficiently different from the 
previous ones to keep the readers buying more comic books, even if most readers 
outgrow the genre after a few years. Frustrated adolescents indulge in escapist power 
fantasies, then grow older and really do escape home, no longer needing to daydream, 
instead pursuing work, romance, and college. So the characters of their daydreams only 
need to have a few years’ worth of novel situations to adventure in, then stories may 
recycle for the next generation of readers. 


Recycling can take place on a grand scale as well as on the personal scale of a particular 
story character. Writers may consciously pursue cyclical patterns in storytelling based 
upon ideas like an alternating 11 year sunspot cycle (Morrison 2012: 332). Reversing 
polarities of our sun have been matched to reversing attitudes in the pop culture of 
youth, allegedly accounting for a shift from angry extroversion to more introspection. Or 
in a more obvious bid to improve sales, superhero comics undergo extensive recycling 
when their universes are restarted in what is termed a continuity reboot (TV Tropes 
2014). Stories begin all over, updated with the most modern trappings. 


Nonetheless, writers and companies try to keep some kind of consistent continuity over 
a character's life, which pleases readers who hang on indefinitely. The changes a 
character goes through may derive from the need for novelty, but they still reflect on life 
that the reader can relate to. The most famous example is Spiderman, originally a 
troubled teen with a smart-aleck attitude when he was in costume. Everyone has 
personal problems, and so does Spiderman. This is a form of realism. 


Another realistic characterization is for superpowered people to go through life changes 
in the process of growing up. This is easily shown in their personal lives: they may get 
married, settle down and raise kids. However, it can also appear in the roles they occupy 
as heroes and villains, or antiheroes and antivillains. These four basic roles can fit into 
patterns of growth and development, reflecting the stages of ordinary life. 


Such patterns can be notated with mythic algebra, possibly revealing real structures that 
match storytelling to the real cycles of life. Living things generally begin, grow, decline, 
and end. Is this reflected in character roles? We shall look at two examples — one from 
DC and one from Marvel — to see that characters can fit into life cycles even though their 
stories span decades and different writers. 


Hero Cycles and Life Cycles 


The essential roles of comic book superheroes to focus on are what give them their 
generic names, being heroes or villains or variations on those, antiheroes or antivillains. 
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Of these four roles, the one most clearly portrayed as a strong societal support is the 
hero. In classical stories, he saves people or communities. The hero’s social functions 
have been analyzed from different perspectives, ranging from the historical critique of 
Lord Raglan (1936) to the psychoanalysis of Otto Rank to the Jungian-pop psychology of 
Joseph Campbell. Unlike mythic heroes, comic book superheroes usually have limited 
roles to punish villains instead of changing the world. Nonetheless, superheroes are 
spoken of as modern mythic heroes. Their creators even go so far as giving them origins 
as orphans, which fit a classical trope identified by Rank (1909) . 


This trend in superhero comics is called 'revisionist myth,' to take old stories and recast 
them with superheroes. One popular plot device is to use Joseph Campbell’s mythic 
hero formula of separation-initiation-return (Campbell 1968). That pattern can 
be combined with the tragic Greek hero formula of hamartia-hubris-nemesis. The two 
hero formulas fit together to make a complete life cycle of growth and decline back to 


the origin: 
Triumph 
Return (p)M/R Hamartia, Hubris (p)M/R 
Initiation Nemesis, Collapse 
Separation (p)R/M Return to Normalcy (p)R/M 
Begin, End 


In the full hero cycle above, there is an essential trace of mythic algebra shown in the 
notations (p)M/R and (p)R/M. Characters (p) are mapping between different provinces, 
whether from the mundane, real world to a mythic realm, R/M, or from mythic to real, 
M/R. The state functions M,R have been defined by provenance, or location in 
spacetime (s,t). Section five below will present this algebra, while section six will give an 
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application of it. 


A good superhero comic example fitting this complete cycle is the graphic novel Wonder 
Woman: The Hiketeia (Rucka 2002). This story and its hero cycle have been examined 
using mythic algebra (Griffin 2012). Other examples to fit this full hero cycle include 
Oedipus, Jason the Argonaut (Wood 2005) and Darth Vader from the Star Wars science 
fiction movies. As revisionist myth, this life cycle model can be used to develop stories 
for comic book superheroes and super villains or antiheroes and antivillains. Moreover, 
some comic book characters exemplify complete life cycles although not intended to as 
such, but the logical best possibilities for their character development lead in the natural 
directions of a life cycle model. We shall look at two of these soon. 


First we should delineate the possible cycles that can represent a realistic life 
progression or variations on that. The starting model would mimic the real life pattern of 
birth-growth-decline-death, but even here two basic models are possible: a seasonal 
one of gradual transitions or one of abrupt change from good to bad. The seasonal 
model of antihero-hero-antivillain-villain is analogous to spring-summer-fall-winter. 
Whereas a progression of antihero-hero-villain-antivillain is when the hero becomes a 
villain without a period of gradual corruption. Either of these cycles requires 
the character roles of antiheroes and antivillains, which need explanation. 


A Developmental Cycle: Antiheroes and Antivillains 


Superhero comic books have variant characters, antiheroes and antivillains, who can fit 
into a model similar to the hero model. These anti-characters are popular (Rorschach, 
Punisher, Catwoman), and are usually thought of as only fitting at one spot on a linear 
spectrum, say based on the concept of good-vs-evil: 


Hero Antihero Antivillain Villain 


‘Anti’ does not mean exact opposite as it does when we speak of antimatter versus 
matter. Rather, it connotes a mixture or contamination of qualities, thus more befitting 
the meaning of anti as 'against' the usual concept. One could say that an antihero is a 
hero who doesn't care if he acts like a villain, whereas an antivillain is a villain who 
doesn't care if he acts like a hero sometimes. And perhaps characters or even real 
people can stay all their lives in one place on this spectrum. But there can be a life cycle, 
making the transition from hero to villain, or if a villain becomes a hero. The anti stages 
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are then the less effective versions of their final forms. 


For example, a callow youth full of antisocial cynicism has not matured enough to 
become a full hero yet, so starts out as an antihero. He stays around too long as a hero 
and ages into a villain. The older he gets, the more decrepit he becomes, reduced in 
power and regaining some humility before the end. Or one may have a bad start in life 
and rise to become a full villain, then at the peak of power realize that society will 
collapse and all will be lost unless he changes to heroism. Declining years are comforted 
by the return of cynicism and less than sterling behavior. Considering either path, we get 
a single character model capable of two directions: 


Peak 


Hero Villain 


Antihero Antivillain 


Start, End 


Possible Permutations: A Seasonal Cycle 


What of the other possible orderings of these four types? Starting with the hero, two 
other basic patterns exist when bidirectional circular, here laid out linearly: 


Hero Villain Antihero Antivillain 


Hero____ Antihero Villain _ Antivillain 


That is, the hero can be directly across the circle from any of the other three (the third 
spot on the line), and the adjacent spots would depend on the character path for their 
sequence order. Different life stories would fit these other plot scenarios, but 
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for consistency of character development, a model resembling natural growth and decay 
has an elegance to it. The Antihero—Hero—Antivillain—Villain pattern seems to fit this 
criterion better than most other cycles, just as a seasonal cycle would fit a larger 
time frame, such as Spring—Summer- Fall-Winter: 


Peak 


Hero Antivillain 


Antihero Villain 


Start, End 


The DC Comics character Ambush Bug exemplifies this cycle, but going in the reverse 
direction. He started out in 1982 as a villain for only one issue. Superman and The Doom 
Patrol defeated him then. In 1983 he made his second appearance, getting increasingly 
wacky as he fought Superman and the Legion of Substitute Heroes. At the start of his 
third story in 1984 he decided he wanted to become a good guy. In trying to be 
a superhero, he oppressed the general public. He had instead become an ineffective 
villain, or antivillain, for this one issue. Supergirl saved the public from him and the 
police carried him away. In his subsequent appearances he was clearly among the good 
guys if only because he could hang out with them and did no harm. In fact he seldom 
accomplished any good, as he existed to be a truly funny character, a crazy perpetual 
loser. In 2010, he joined The Doom Patrol by default since he was now living on their 
island. This could mark the beginning of his true antihero status because when he was 
not helping them he was driving them to distraction. Seldom useful, his teleporting 
abilities were criticalto saving the team a few times. He now seems 
permanently established as a comic relief character who at any moment could spout 
metanarrative in awareness that he is a comic book character. 
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FIG 1, DC Comics Presents #59, July 1983. 


Rather than going around the cycle again, or even reversing course, Ambush Bug has 
found his place as a funny antihero. Next, we must present the tools of notation to 
analyze these character life cycles. 


Mythic Algebra 


Now to introduce our modeling tools for these cycles. Derived from mythology, mythic 
algebra consists of six set elements representing people and their acts, things and their 
actions, space and time. Mappings of these elements occur between sets, which can be 
applied to storytelling. For our purposes, the useful parts of the system can be written in 
this short hierarchical list: 


(p,4,%,y,S,t), M, R, H, V, yy ) >? 
The complete list has separate levels: 


Sets (p,q,x,y,S,t) of elements people p and their actions q, things x and their actions y, 
space s and timet. 


Set status or state labels such as M for mythic, R for real, H for heroic and V for 
villainous. Labels, if used, indicate the quality of the elements in a set. As with the 
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contrast of M and R, the states H and V are a bipolar pair of opposites. That is, mythic is 
not real, and a hero H(p) is not a villain V(p). 


Operations +, —, > of addition, subtraction or just altering elements or states by the 
transformer arrow >. 


Other features of mythic algebra can also be illustrated with antihero and antivillain 
cycles. Using subtraction to mean a lack of some quality instead of a negative opposite, 
an antihero can bewritten as —H(p) and an antivillain as —V(p), or in more abbreviated 
forms as —H and -V. 


In these cycles, a character's role status changes, thus the transform arrow > gets used. 
For example, to show an antivillain becoming a regular person, we can write —-V(p). 
Going once around the developmental cycle could then be notated as: 


=H? AS VV 
while going once around the seasonal cycle would be notated as: 
“He ASV V 


Previous publications have made use of this entire notation, butwe will make limited use 
of it here just to describe the character cycles. To do this, in section seven we shall put 
all of the cycles together by comparing stages at similar places on each cycle. Before we 
do that, we should note that these cycles in their pure forms may make the most logical 
sense but do not have to match the life of any particular character. For example, let us 
examine one who could be considered a variation on the developmental cycle. 


The Magneto Monopole 


The Marvel Comics character Magneto's life history will show that hero or villain states 
do not have to pair up next to each other in sequence. Magneto exemplifies this as an 
antivillain. Though he is often labeled a villain, here we see him doing a good deed: 
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"HAVE YOU FORGOTTEN THAT DAY, NOT 


"IT WAS I WHO SAVED YOU, KEEPING THE 
LONG AGO, WHEN I FIRST CAME 7O 


MADDENED CROWP BACK BY MEANS OF My 
MAGNETIC POWER! YOU MUST NEVER FORGET 
THAT! NEVER! 


COME NO FURTHER, HOMO SAPIENS // 
ad 
S . 


WE KNOW you/ SHE IS A 
YOU HAVE THE SCARLET 
Evil EvE/ WITCH/ 
HER POWER 
MUST BE} 
DESTROYED! 


FIG 2, X-Men #4, March 1964. 


The above illustration provides an example to show how mythic algebra notates 
dramatic scenes. It shows an early Magneto saving Wanda, the future Scarlet Witch, 
from superstitious villagers. The setting (s,t) is European, presumably in the 1960s. We 
can distinguish other elements by numbers, so Wanda can be p1 and Magneto p2 while 
the villagers can be a generic p. The action y in the first scene is that buildings x are 
burning, so we have (p1,p,x,y,s,t). In the second scene, Magneto has intervened and his 
action, the only one in the scene, can be the only q element, so the totality is notated as 
(p2,q,p1,s,t). These two scenes may then be listed in their narrative sequence: 


(p1,0,%,Y,5,t), (p2,4,p15,t). 


The notation is flexible, so another way to describe the scene is to declare Magneto an 
antivillain -—V and not bother with provenance (s,t) in the real world. The essential 
narrative sequence then becomes: 


(p1,p,x,y), (—V(p2,q),p1). 


Here we see that parentheses may nest. The antivillain state —V is a function using the 
elements (p2,q). As mentioned, this particular scene is early in Magneto's career, so he is 
a rising antivillain yet to join the X-Men or become a hero, which would be written in 
short form as —V>H. In fact, this scene is the first clear example in comics of Magneto 
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acting as an antivillain and not just a villain, which we can perhaps appreciate more if we 
look at his own developmental life cycle. 


The main stages of Magneto's life can be notated as: (p)> -V>H> -V 


From a start as a regular person, he became an antivillain, then switched to become a 
hero, then resumed his role as antivillain. This is his basic cycle, which has gone full circle 
a few times and started over again after he would lose his powers: 


Hero H 


Antivillain -V Antivillain -V 


start as (p) 


Magneto's attitude resulted from his time spent as a youthful inmate of a Nazi 
concentration camp during World War Two. He was born a normal youth (p), not yet 
controlling the force of magnetism, but his mutant powers began to emerge during the 
war. His experience of social persecution continued postwar as he developed his mutant 
abilities. As an adult, he fully came into his powers, (p)—> —V, by killing a mob of people 
who let his first daughter die. That event preceded the saving of the Scarlet Witch, later 
retconned as his second daughter. He joined with Prof. Charles Xavier and so led a brief 
career as a do-gooder, —V~> H, but he split from Xavier and became the founder of the 
Brotherhood of Evil Mutants, H> —V. His first appearance in comic books was in the X- 
Men's debut issue in 1963. He was already a villain with grandiose plans to protect 
mutant humans from persecution, by attacking everyone else. This twisted-yet-noble 
goal of protection is what makes him an antivillain. Over the course of five decades he 
has taken on many roles, a complex character who in 1985 became a leader of the X- 
Men. That is another convenient spot to mark his entering the status of hero, -V>H. By 
1989 he had left the X-Men and resumed his grandiose plans to protect mutants, H> —-V. 


Forever after he has never been a mere villain, but always been capable of doing 
something good while pursuing his harsh agenda of protecting mutants from the human 
race. Even before his 1985 takeover of the X-Men, he was portrayed as their final leader 
in the 1981 time-travel storyline 'Days of Future Past' (now a major motion picture). In 
that story, the transformation into a hero, -V->H, is made unambiguous by Magneto 
appearing in a wheelchair, as if he were now Professor Xavier: 
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I HAVE EVER BEEN A. SIMPLE MAN, OCD FReeND, 
MORE FARMER IN Mi¥ SOUL THAN SUPER-HERO, - 


banat Ss $ STRANGE 
NLEXANBREWVITCH, 


W THERE WERE AN ALTERNATIVE, \ al Vl WON'T FAIL, 
«+ ANY ALTERNATIVE--WE MAGNETO. I'VE 
ek tA DO 0 PAUCH tie: MECITATING 


L DA 
HE JAMMER’ 
OPERATIONAL... 


UR ACTIONS MAY NOT MAKE 

THINGS BETTER «> HUMANITY OR 

MUTANTRIND-- BUT TMEY CERTAINLY 
CANNOT MAKE THEM WORSE. 


FIG 3, Uncanny X-Men #141, Jan. 1981. 


This 1981 hero cycle is really his first go-around in print although not the first in his 
biography. We should count his earlier time spent as a partner of Professor Xavier as his 
first hero cycle. It would be so in his biography, but since that was a later retcon it would 
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not be the first print appearance of a cycling into and out of Hero status. 


In the next thirty-plus years, Magneto has gone around the cycle more times, and 
rejoined the X-men more times (Lockheed40 2011). As of this writing, Magneto has once 
again left the X-Men and resumed mass killing of enemies, H> —V, in a limited series 
that never uses the word antivillain but can imply it, entitled Magneto: Not a 
Hero (Young 2012). At story's end, Magneto tells his fallen twin, Joseph, that he rejects 
the notion itself of heroes and villains: 


THE THING NONE 
OF YOU WILL EVER 
UNDERSTAND I$ THAT 
THERE ARE NO SIDES. 
THERE’S NO HEROES 
OR VILLAINS. THERE’S 
JUST WHAT IT WANT 
AND HOW J’LL 
GET IT. 


FIG 4, Magneto: Not a Hero #4, April 2012. 


Magneto makes his own attractive field. It is no surprise that over five decades, writers 
have given an important character like Magneto a consistent biography. Given the need 
for characters to go through interesting changes, the more satisfying results would make 
some kind of life path that resonates with real people. And real people go through a life 
cycle of growth and decay, unavoidably physical if not social too. Story characters have 
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the advantage of recycling endlessly. Next, we examine these recombinations. 
The Ultimate HeroClix 


Combining both the seasonal and developmental cycles with the classical hero cycles 
makes an ultimate cycle in which a character can move in either direction any number of 
times to suit the vagaries of storytelling. This ultimate cycle resembles the base ofa 
game piece in the HeroClix game, wherein a throw of the dice will determine how many 
positions the clicker moves. As in the game, a character's abilities and a player's 
personality will make for boldness or folly of actions, and consequences will result. If 
a player goes too far, there will be no more clicks left and the character dies. However, in 
the game of storytelling, comic book characters can usually be reborn for any number of 


reasons. Here is the combined cycle, without its accompanying mythic algebra: 


Peak 
Return Hamartia, Hubris 
Hero S.Antivillain or D.Villain 
Initiation Nemesis, Collapse 
Antihero S.Villain or D.Antivillain 
Separation Return to Normalcy 


Start, End 
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As represented here, the combination makes one large cycle with single steps in linear 
sequence, so the cycle events could mix. For example, an antihero could undergo 
initiation to become a hero. Or the mixing of cycles could also be considered as 
overlapping, similar types of events. It remains to point out that the Antihero stage is 
then analogous to the Separation stage of Campbell's hero model, and the seasonal 
Villain or developmental Antivillain stage is analogous to the Return to Normalcy stage 
of the Greek tragic hero. It sheds further light on the functions of these roles if we look 
at the mythic algebra. Let us further abbreviate the notation by omitting the status of a 
person (p) except to note their travel R/M from real to mythic lands or vice versa. Where 
they are will be notated after the element (p): 


HOV 
(p)M/R (p)M/R 
H -V or V 
(p) >H H or V > (p) 
-H V or -V 
(p)R/M (p)R/M 


Start, End 


A compatibility shows up when the cycles are compared: 


Separation: (p)R/M, normal person leaves the real world 


Antihero also starts as a person in the real world 


Initiation: (p) > H, person becomes a Hero 


Antihero also becomes a Hero 


Peak: H <> V, Hero becomes Villain, or vice versa 
developmental Hero becomes Villain 


seasonal Hero becomes Antivillain 


Collapse: H or V > (p), Hero or Villain loses power 
seasonal Antivillain ends as Villain 


developmental Villain ends as Antivillain 


o2 


There is one more final compatibility to note. Even though stories of antiheroes and 


antivillains do not typically involve travel to and from mythic lands, characters may leave 


or return to normal life from those anti states if, like Magneto, they go full cycle and lose 


all of their powers. In the mythic Hero cycles, one leaves or returns to a mundane life in 


the real world. At the end of the hero's story, the main character is lucky if he or she 


remains alive and well. And this is the end of our story, but for some cautionary remarks 
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on the nature of structural analysis. 


Of course a story does not have to fit any traditional structure to be a good story. There 
can be an aesthetic satisfaction if a story does have a cyclical nature and have an ending 
resembling its beginning. This has been appreciated at least since Aristotle. He wrote in 
section 18 of his Poetics, 'In speaking of a tragedy as the same or different, the best test 
to take is the Plot. Identity exists where the complication and unraveling are the same. 
Many poets tie the knot well, but unravel it ill. Both parts, however, should always be 
mastered’ (1956: 24). There is also a logical symmetry to cyclical stories which is clearly 
indicated when one resorts to mythic algebra notation. In spite of the logical and 
aesthetic appeal of cyclical stories, they may comprise a small minority of the endless 
variety of tales that people tell. Yet they do have their appeal, and that is the appeal of 
symmetry, whether in abstract notation or story. 


Mythic algebra at least provides a shorthand notation system to describe these 
symmetric, cyclical stories. No claims of determinism are necessary for such formalism. 
Perhaps some of these patterns and characters may come from instinctive archetypes, 
but that notion is unnecessary for the use of mythic algebra, or to enjoy tales of 
antiheroes and antivillains. The plot conventions of storytelling are not inviolate, as the 
rich variety of superhero comic books attests. 
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The Doom Patrol article is the last of my trilogy on mythic algebra applied to comic 
books. It is also unpublished except on my blog until now. My trilogies all have the same 
pattern: the first is based on mythic spacetime, the second deals with additive 
processes, and the third (like this one) explores the nonadditive processes of 
association. 


Friday, August 1, 2014 


The Doom Patrol: Exemplars of Association in Mythic 
Algebra 


Abstract 


Mythic algebra is used to model storytelling using sets, transforms, and addition. 
Another operation in mythic algebra is association, together with its undoing operation of 
dissociation. Each member of the original Doom Patrol can exemplify an association 
trait, to stand for collection, binding, comparison, ordering and linkage.The Chief is a 
collector. Robotman represents binding, while Negative Man represents the unbinding of 
dissociation. Beast Boy uses comparison, and Elasti-Girl uses ordering. Mento has family 
linkages to Beast Boy and Elasti-Girl, and a scene of this provides an example of notating 
a narrative sequence in mythic algebra. After a brief comparison to the X-Men, an in- 
depth comparison to the Fantastic Four shows that despite their similarities, only the 
Doom Patrol are association exemplars. Principles of set element exclusions and the 
modeling of specific qualities further refine the concept of when association exists. This 
comparison suggests legal uses for mythic algebra in copyright or creators’ rights. Other 
uses are to help composition, reader appreciation, and scholarly analysis. The paucity of 
scholarly attention to the Doom Patrol is discussed, leading to speculation on why the 
team has survived many cancellations and returned, possibly due to the special appeal of 
modeling so many different types of association. 


Introduction: The Mythic Algebra of Comic Books 


Mythic algebra is used to model storytelling and other symbolic processes. The 
contents of the algebra can be listed in a lineup as: 


(p.q,X,y,S,t), M, R, MIR, R/M, -, al a + 


where sets (p,q,x,y,s,t) consist of the elements people p, their actions q, things x and 
their actions y, and spacetime s,t. Sets may have a state like mythic M, real R, heroic H, 
or villainous V. Mapping or travel between sets is notated by M/R or R/M, for example, 


97 


and elements or states may simply change by a transform arrow —. An article on 
Wonder Woman (2012) presented most of the basic operations and made extensive use of 
mappings and transforms, M/R, R/M, —. Set elements also interact by the operations of 
addition or subtraction +, — which indicate combination or its undoing. An example 
would be p+x to represent the person Thor holding his hammer, the thing x. If he threw 
the hammer, it would be an action q or also the subtraction of p—x since the hammer is 
now gone from the person. There can be more than one way to describe something with 
the algebra, or to string together sets to make a narrative. 


The remaining operation in mythic algebra that has not yet been discussed is 
association, together with its undoing operation of dissociation, notated in the above 
lineup as * and —*. This is the more general alternative to addition, in which things are 
connected but not combined. There are many ways to interpret association, but they can 
all be considered variations on connection. Previous articles in other journals have made 
use of association to stand for collection, binding, comparison, ordering and linkage. 
Each member of the original Doom Patrol can exemplify one of these traits. 


We should first note that any supergroup is an association of related members in a 
single set, such as (p1*p2*p3*p4*p5*p6) for a team with six members. The last image of 
the Doom Patrol from their final issue in 1968 clearly illustrates this. Having chosen to 
sacrifice their lives, their last gesture is a team handshake, a physical and emotional 
connection (fig. 1) . 
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FIG 1 Doom Patrol #121, Sept-Oct 1968. 


The Chief 


The action of making such a set can be considered one type of association. The 
founder of the Doom Patrol, Niles Caulder or the Chief, is therefore the perfect 
representative of the set-collecting type of association. The Chief is a scientist in a 
wheelchair who recruited each of the original members separately. For some of the 
members, he did more than recruit them; he also created them from the ruined bodies of 
normal human beings. We may notate the Chief's operation as (*) to signify that he makes 
a set of associations. 


Robotman 


99 


So to our next type of association, the binding together. An ultimate example of this is 
the character Cliff Steele, also known as Robotman. He was retrieved from a racing car 
accident, and the Chief transplanted his brain into a robot body. The only living tissue of 
Cliff is bound inside a metal casing. He is often in danger of being unbound, or having 
his metal body ruined so that his brain is exposed and dies. Sometimes Cliff will partially 
unbind himself, such as pulling off a limb to use as a club in a fight. To show his original 
binding into a metal body, we can write (p*x), where p is the person of Cliff and the thing 
x is his robot body. 


Negative Man 


Another good example of binding is Larry Trainor, called Negative Man, but he is an 
even better example of unbinding, or dissociation. This is the undoing of association. 
Larry was a test pilot who crashed after encountering strange radiation in the upper 
atmosphere. His body emits lethal levels of radioactivity, and he is bundled like a 
mummy in bandages treated with a shielding material created by the Chief. Larry unbinds 
by sending his energy form, a creature of black lightning, out of his body for a short 
period of time before it must return. This is such a dramatic action that it was used on the 
cover of their first issue in 1963 (fig. 2). One way to write Larry's unbinding is as an 
action q of his negative energy self which is dissociating from p, his physical self: (q—*p). 
This avoids the issue of how many p selves does Larry have, which was exploited by 
other writers in later series. 


If we assign a negative value to Larry’s energy self, as —p, then we can distinguish it 
from his physical body p. The unbinding can then be written as: (—p —*p). We might then 
use the q action to represent the radiation that comes off of Larry’s body and must be 
shielded: (p,q). As a character, Negative Man follows the law of conservation of energy, 
in that he is either radiating from his physical body or taking the energy out completely as 
the flying black lightning. He even has an analog to radioactive half-life since the 
negative self can only exist apart from the body for one minute. Visually, he goes from 
being one person to two: (p,q), (—p —*p), (—p.p,t) using t to represent the time limit, then 
the two selves must rebind and merge into the appearance of one, as the transform arrow 
shows: (-p*p—p). 


FIG 2 My Greatest Adventure #80, June 1963. 


100 


APPROVED 
BY THE 


YOU'RE TOO LATE, 
AUTOMATON! iN Sie 
ANOTHER SECOND, YOUR 
ALLY NEGATIVE -MAN 
WILL BE TOTALLY 
DESTROYED--UNABLE , 
TO RETURN TO, 
, HIS HUMAN 
. BODY!  < 


REBORN OUT OF DISASTER, FOUR 

SURVIVORS ROSE AGAIN TO FORM Aga 

LEGION OF THE WORLO'S STRANGEST 
HEROES! 


Al FULL-LENGTH COMICS THRILL YOU'LL 
NEVER FORGET! 
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The sequence of Larry’s energy states is then (p,q), (p,—p), (p,q) and the energy 
conservation law can be stated as if it were from a logic truth table: q or not-p. The 
energy states switch, so a transform arrow can be used, (q— —p), or (-p— q), limited by 
the time constraint. The half-life analog could be listed as a sequence of time elements 
from one to sixty seconds: (t1,...t60), and this sequence can form a threshold in the 
illustration of Larry’s Negative Man as a cyclical process, going clockwise: 


P.-p 
—* tl,...,t60 * 
P.q 
Beast Boy 


To represent the comparison form of association, we may consider Gar Logan, or 
Beast Boy. He imitates other creatures by shape shifting, and thus may be considered a 
comparison to them. Beast Boy gained his powers from medical treatments before he was 
orphaned. The two remaining members of the Doom Patrol became his adopted parents. 
If we consider animals as things x, then Beast Boy's comparing to them would also be 
described as (p*x). When he changes into a form resembling them, we may use the 
transform arrow —, as will be shown in the examples with Mento. 


Elasti-Girl 


It is a bit of a stretch to claim Rita Farr as an exemplar of the ordering form of 
association, but she will do for it because that is what she does: stretching. Her team 
name is Elasti-Girl. On a movie shoot in Africa, she was affected by volcanic gases. She 
can grow or shrink in size and stretch her limbs out. As such, she becomes bigger or 
smaller than her normal size by orders of magnitude. The ordering is not of the common 

Ist, 2nd, 3rd ... variety, but of variations from the original size: small, normal, big. 
One can see that this involves comparison, but unlike Beast Boy's form of comparison, 
there is a scale of order for one entity or set element. Beast Boy compares to any animal, 
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but Elasti-Girl only compares to herself. Her association must be written as (p*p) then, 
with the same set element p used twice. We see in the above examples that she chose to 
end her life as a giant, while the first image of her is as a miniature. 


Mento 


An easier form of association is linkage. Rita's husband is Steve Dayton, the fifth 
richest man in the world. As the de facto team member Mento, he wears a special helmet 
that magnifies his thought waves and gives him various powers like telekinesis and 
creating illusions. He is thus linked to Rita by marriage and mentally with his helmet if 
he chooses to use it that way. The following panels from 1967 (fig. 3) indicate Steve's 
linkage to both Rita and Beast Boy. Index numbers can distinguish p elements, so the 
family relations can begin with Mento as pl, Rita as p2, and Beast Boy as p3, giving 
(p1*p2), (p1*p3). If we also assign Robotman as p4, we can then give examples of the 
different ways a narrative sequence can be described with sets: 


FIG 3 Doom Patrol #111, May 1967. 


DREN ! THE CHIEF SENT 
neto Set RITA LBUT Yeu KEE 
UP WITH YOUR CALISTHENICS | THE 
PRESIDENT WANTS YOU KIDS i 
PHYSICALLY FIT, YOU KNOW ! 


TLL BE BACK SOON, 
STEVE DEAR ! 


lTLY, THE RIDICULOUSLY RESOURCEFUL BOY CHANGES 
B= INTO A GIANT BROWN BEAR..-- 


| ( SRG ! 

1 AND PUT SO. 

DAYLIGHT THROUGH 

THAT BOARD WITH 
THE OTHER ! 


(OCF!) 


WHY COULON’T WE 


W 
ED 


OL SAYS ITS 
OO en pon WALK%, IT | 
COLILD MEAN ANYWHERE FROM 
BANGKOK TO BIALYSTOK —— 

SO READ ON / & 


you WANNA BET 2 WHEN THE 
Boom 
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In the first panel, Beast Boy does two actions: ql to raise the statue and q2 to break 
the board. He has also transformed into a bear, which could be written as p3 — x, and so 
his actions as an animal are yl and y2, not ql and q2. Mento is merely standing in grief 
while thinking of his adoption of the boy, so the association could be shown with him, 
(p1*p3). If we put all of this into a single set for one panel, it could be (p1*p3, p3 > x, 
yl,y2). If we care about the western reading style of left to right, then we would list 
Mento after Beast Boy and the set would look like (p3 — x, yl, y2, p1*p3). 


In the next panel, Cliff and Rita stop by to say hi on their way out, with Rita calling 
Steve 'dear.' This justifies noting the family links of the two, with (p2*p1) equivalent to 
(p1*p2) but preferable since it gives precedence to Rita who is the actual speaker. Beast 
Boy stands in the background, now in human form, so he must also be included in the set. 
We may want to note that he just changed from a bear to human as (x — p3). To include 
all four characters in one set for the panel then could be (p4, p2*p1, x — p3). 


Our narrative sequence for these two panels is then (p3 — x, yl, y2, p1*p3),(p4, 
p2*pl, x — p3). Note that we did not use the association symbol * to mention the team 
membership of p4 Robotman or to describe Beast Boy's powers as (p3*x). If it had been 
important to the scene or of particular concern to us we could have used * for those 
purposes. What seemed relevant was the family relations of Mento. 


Mento's family links are a common form of association that most characters -- and 
real people -- have. Other types of association may not be so common outside of the 
Doom Patrol. Yet overall, association may be the most widespread operation that mythic 
algebra models. We model science and business with reduction to addition, but people 
and their stories are slippery, not so easily nailed down. Association itself exemplifies 
that mythic algebra is a formal system that does not require rigid determinism. It can 
model the constantly shifting plots, settings, and tropes of the stories we tell. Sets can be 
written in a narrative chain to any length needed, to cover a scene or story to whatever 
level of detail is assigned to their set elements. This can be a guide to analysis or an aid to 
creation. Of course, no one sat down with a laundry list of associations in order to invent 
the Doom Patrol. Their slogan of "the world's strangest heroes" provides motivation 
enough, but just how strange are they? 


Similarities to the X-Men 


The question of how strange they are involves how unique they are, and thus how 
similar might they be to other superhero groups, using the association of similarity. While 
it is true that things may be associated but not similar, or similar but not associated, this 
is meant in the context of mutual membership in the same set or grouping. Sometimes 
things may be both similar and associated together if the context is sharing some quality, 
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another kind of connection. The Doom Patrol has tenuous connections to two other 
superhero groups, if we look at their origins. 


They began in 1963, a few months before the X-Men debuted, and the similarities 
were uncanny, such as the Chief using a wheelchair like Professor Xavier. Their original 
writer, Arnold Drake, in fact left the Doom Patrol to write the X-Men for Marvel Comics, 
yet he stayed with the Doom Patrol until their first cancellation. 


Wikipedia states: 

‘Some similarities exist between the original Doom Patrol and Marvel Comics' 
original X-Men Both include misfit superheroes shunned by society and both are led by 
men of preternatural intelligence confined to wheelchairs. These similarities ultimately 
led series writer Arnold Drake to argue that the concept of the X-Men must have been 
based on the Doom Patrol. 


Drake stated: 


..1’ve become more and more convinced that [Stan Lee] knowingly stole The 
X-Men from The Doom Patrol. Over the years I learned that an awful lot of 
writers and artists were working surreptitiously between [Marvel and DC]. 
Therefore from when I first brought the idea into [DC editor] Murray Boltinoff’s 
Office, it would’ve been easy for someone to walk over and hear that [I was] 
working on a story about a bunch of reluctant superheroes who are led by a man 
in a wheelchair. So over the years I began to feel that Stan had more lead time 
than I realized. He may well have had four, five or even six months. 


(X-Men #1 debuted three months after MGA #80; due to publication lag times, Lee 
could not have known of the Doom Patrol when he scripted the first X-Men story unless 
he had been told about it in advance of its publication.)’ 


In mythic algebra notation, we could use the character name initials as set elements to 
show similarities, thus Niles Caulder, the Chief of the Doom Patrol, is like Charles 
Xavier, the founder of the X-Men, so (NC*CX) at least for the category of (leader is in 
wheelchair). 


Similarities to the Fantastic Four 


Wikipedia goes on to state: 

‘However, others have noted that the Doom Patrol shares fundamental similarities 
with Stan Lee's earlier title, Fantastic Four. The original lineup of both teams included 
four members, who did not have secret/double identities; each had a headquarters that 
was a public building in the middle of a major city; each team had one member with 
stretching powers (Rita Farr of the Doom Patrol, Reed Richards of the Fantastic Four), 
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one member with flame or flame-like powers (Larry Trainor of the DP and Johnny Storm 
of the FF), a member with brute strength and a freakish body, with bitterness at being 
trapped in it (Cliff Steele and Ben Grimm) and a member who was invisible or stayed out 
of the public view (Niles Caulder and Sue Storm). Both teams quarreled amongst 
themselves, unlike most other teams published by DC/National.’ 


Again resorting to mythic algebra notation, we consider these individual similarities. 
Reed Richards and Rita Farr both have stretching powers, so (RR*RF) for (stretching 
powers). Larry Trainor and Johnny Storm have flame-like powers, so (LT*JS) for 
(flame-like powers). Cliff Steele and Ben Grimm are tormented strong men, so (CS*BG) 
for (brute strength freaks). Niles Caulder and Sue Storm are both unseen, so (NC*SS) for 
(not seen). 


These similarities were also noted by a fan blogger, reinforcing the Wikipedia 
analysis: 


‘Like the Doom Patrol, the Fantastic Four has a flying character, the Human Torch. 
Like Negative Man, when his powers are in effect, visually, he's a pure manifestation of 
his power; Negative Man is pure energy, and Torch looks like pure fire. 


Like the Doom Patrol, the Fantastic Four's leader is a brilliant scientist, and its leading 
lady is, originally, quite shy and ready and willing to follow. Reed Richards is Mr. 
Fantastic, the world's most intelligent man, and he stretches, just like Elasti-Girl. Visually 
speaking, in an action scene, Niles Caulder is missing from the battle, much like the 
Invisible Girl, Susan Storm, can be said to be "missing" from the scene since she's, you 
know, invisible. 


And most telling of all, like the Doom Patrol, the Fantastic Four have an orange 
powerhouse who can in absolutely no way even pass for human, and all he wants is to be 
human. Like Robotman, the Thing is gruff but really likable (the Thing is actually 
lovable).’ (Tano 2010) 


We can add some more mythic algebra similarities based on those observations. Larry 
Trainor and Johnny Storm have flying-energy powers, so (LT*JS) for (flying energy). 
Reed Richards is also like Niles Caulder for (team leader is brilliant scientist), so 
(RR*NC). Sue Storm and Rita Farr are both shy followers, so (SS*RF) for (shy leading 
ladies). 


A third commentary on the similarities occurs in the TV Tropes article on the Doom 
Patrol, in its listing of tropes the team used: 


106 


“Follow the Leader: At one time the Patrol acted as a school... for young mutants. The 
two groups debuted within months of each other, however, not nearly long enough for 
one to be based on the other. That being said, there are also some very clear parallels 
between the original Doom Patrol and the_Fantastic Four, who came first by a much 
wider margin. 


Four Temperament Ensemble: The original team is one of these.’ 


In the TV Tropes article on the ‘Four Temperament Ensemble,’ the ‘Comic Books’ 
section lists both groups, as the first and second examples of the trope: 


‘Fantastic Four: Johnny (sanguine), Ben (choleric), Reed (melancholic), and Sue 
(phlegmatic). Franklin (leukine). Although the first two are more obvious than the latter, 
and even the first two are more complex characters. Johnny has behaved cholerically on 
occasion (e. g. in the early issue where he left the team because he felt unappreciated) and 
Ben is often melancholy and introvert, e. g. going to a bar to try and drown his sorrows 
(after all, you could say that usually he wants to be left alone and then Johnny plays a 
prank on him). Also note that the Fantastic Four are also a four-elements example in a 
way that does not align with the descriptions above: Johnny is Fire, Ben is Earth, Sue is 
Air, and Reed is Water. 


Doom Patrol: The Chief (choleric), Elasti-Girl (melancholic), Negative Man 
(phlegmatic), and Robotman (sanguine). Alternatively, in the second incarnation: Celsius 
(choleric), Negative Woman (melancholic), and Tempest (phlegmatic).’ 


From these ancient personality types, we have the following similarities: Johnny 
Storm and Robotman, Cliff Steele, are sanguine, so (JS*CS) for (sanguine). Ben Grimm 
and Niles Caulder, The Chief, are choleric, so (BG*NC) for (choleric). Reed Richards 
and Rita Farr, Elasti-Girl, are melancholic, so (RR*RF) for (melancholic). Sue Storm 
and Negative Man, Larry Trainor, are phlegmatic, so (SS*LT) for (phlegmatic). 


From three different commentators, we have acquired quite a list of character 
similarities: (NC*CX), (RR*RF) for two different aspects, (LT*JS), (CS*BG), (NC*SS), 
(RR*NC), (SS*RF), (JS*CS), (BG*NC), and (SS*LT). 
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Set Exclusion Principles 


All of the previously noted team similarities constitute forms of association depending 
on their qualitative criteria. Characters may be associated with a quality, or different 
teams may be associated with each other because they share a quality. This raises the 
question of how much association can coexist between sets and among elements in the 
same set. One might assume that there is no limit to how much, especially since we are 
dealing with fictional characters in made-up stories. Not even the sky’s the limit when 
dealing with superheroes. 


For example, consider two of the above-noted team similarities between three people: 
Reed Richards of the Fantastic Four has stretching powers like Rita Farr, Elasti-Girl of 
the Doom Patrol. Using their name initials, then (RR*RF) for the set category (stretching 
powers). If the set category is (team leader is brilliant scientist), then Richards is like 
Niles Caulder, the Chief of the Doom Patrol, so (RR*NC). However, no single character 
in the Doom Patrol is both stretching and a brilliant scientist like in the Fantastic Four, 
but there could have been if any writer had so chosen. Niles and Rita are associated in the 
same group, so we can say (NC*RF), but not based upon any shared powers. We cannot 
say (RR*NC*RF*RR) based upon either shared powers or team membership alone. We 
would have to be at a broad level category like (Earth humans) or (superheroes) to finally 
include all three in the same set. 

While this illustrates a property of mythic algebra and thus symbolic processes, it does 
not necessarily lead to more exemplars of association. 


Qualities Versus Exemplars 


The natural question arises, since the Doom Patrol are so similar to the Fantastic Four, 
and the Doom Patrol are exemplars of association, are the Fantastic Four also such 
exemplars? The answer is no, which we can now demonstrate. 


Can the Fantastic Four be fit into the same categories of association? Let us compare each 
team member to their Doom Patrol analog’s type of association.While Ben is trapped in an 
orange body, he is not bound in it. His body is transformed into a rock-man. When Johnny 
yells “Flame on!” he is not unbinding but rather transforming his own body into a flame-man. 
Reed does not grow or shrink in size on an orderly scale of measure. His body has been 
transformed into a stretchable rubber-man,. like the classic DC character Plastic Man. Sue’s 
body has also been transformed to enable invisibility. We see that all four members of the 
team make use of the mythic algebra transform arrow —. They have also been uniquely 
transformed, unlike Beast Boy’s ability to transform into any animal. 


The Fantastic Four and the Doom Patrol do share some associations, but the same ones 
that any teams share. As founders of their groups, Reed and The Chief both are collectors. 
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Any team should have romantic links, so Reed and Sue are married, as are Mento and Rita. 
Aside from these common traits, there are many more shared qualities than association types. 


Moreover, there is a difference between the forms of shared qualities between the teams. 
As the TV Tropes article highlights, the essence of the Fantastic Four is their modeling the 
elements of earth, air, fire, and water. The Doom Patrol characters do not model these 
elements. Negative Man’s energy is not fire. Elasti-Girl’s only connection with water is her 
emerging from an African river upon her origin. She seldom is elastic, instead just growing or 
shrinking proportionately in size. Robotman is all metal, not made of rocks. The Chief does 
not move through the air invisibly. So while the two teams have similar qualities, they do not 
model the same things. 


We have now seen that one team, the Fantastic Four, models classic elements while the 
other team, the Doom Patrol, exemplifies types of association. Yet both teams share qualities 
as they represent such different things. This is an example of teams being similar but not 
otherwise associated. If we want exemplars of association, we must look to the Doom Patrol! 


Conclusion 


This comparison of teams brings up another possible use for mythic algebra: as a legal 
tool for copyright cases or cases involving creators’ rights. What if Marvel had decided to 
sue DC to stop the Doom Patrol, in the same way DC sued Fawcett to put Captain Marvel 
out of business? Mythic algebra notation can help clarify how much similarity exists 
versus the more important differing qualities. Or in a creator’s rights case, the notation 
may show generic traits, such as a hero cycle, versus unique qualities of a character that 
might otherwise just be listed in a legal brief. So there are now three possible uses for 
mythic algebra: legal tool, guide for creators, or to enhance the appreciation of readers 
and scholars. 


The Doom Patrol has received little academic interest, most of it focusing on Grant 
Morrison's tenure as a writer from 1989 to 1992 (Shaviro 1997). While this was a high 
point for the team's popularity and profundity, they have had loyal cult followings 
through all of their incarnations. Why were they canceled, and why have all subsequent 
relaunchings not lasted? 


One critic notes that a strong appeal of the original team was that they were outsider 
freaks who were only tolerated by the public long enough to do a good deed. They retired 
to their brownstone building after missions and avoided public contact. This resembled 
the early X-Men milieu. When this story angle changed, sales could never sustain 
publication. Indeed, their linkage with Mento and Beast Boy, never official team 
members, is cited as part of what decreased their appeal (Benson 2010). Mento, Rita, and 
Gar provided a nuclear family and an outpost in the mundane world, not an interesting 
hideaway. 
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Yet something interesting about the Doom Patrol persisted, and new versions of the 
group were tried over the ensuing decades, each lasting a few brief years. To say that the 
team is interesting because of its unusual characters does not distinguish it from any other 
superhero group. So perhaps part of its special interest lies in the variety of associations it 
exemplifies. 
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Two Favorite Covers 
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Silver, Modern, Green, Woman: My Two Favorite 
Superhero Comic Book Covers 


By Michael Griffin, MLS 
Abstract 


The silver age cover for X-Men #50 is compared to Botticelli’s painting The Birth 
of Venus and the modern age cover for Harbinger #17. The contrast of subjects 
typifies the status of women’s liberation in western society at those times, 
1968 and 1993, or second and third wave feminism. In the first, a woman is 
coming into her power. In the second, a woman is supported by a camouflaged 
man. 


Keywords: camouflage, feminism, Harbinger, Venus, X-Men 


Superhero comic books have an 80-year history to draw upon to pick out one's 
favorite covers. | am not doing that; instead, | am reflecting upon the two 
covers which naturally stand out to me as my clear favorites. One of them is 
certainly among the most popular silver age covers of all: Jim Steranko’s 1968 
cover for X-Men #50, hereinafter referred to as X50. The other is little noticed 
or remarked upon: Howard Simpson's 1993 cover for Harbinger #17, which | will 
refer to as H17. While these two covers have many obvious differences, one 
can contemplate possible similarities and how each might embody the zeitgeist 
or spirit of its own age. 


Steranko's X50 shows the debut of the character Polaris, mistress of magnetism. 
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It is a kind of birth of Venus, and does bear comparison to Botticelli’s 1485 
classic painting The Birth of Venus. In a mirror-reversal of the painting’s pose, a 
winged figure is still on the side opposite to the arm hanging down. Rather than 
covering her breast, Polaris is stretching out her hand to express power, 
perhaps channeling magnetism or just symbolizing her command of the 
situation. Venus and Polaris are both flanked by supporters, though the X50 
cover teases that they may be fearful adversaries (they are not). X50 shows the 
birth of Polaris in a time of rising empowerment of women in America, called 
second wave feminism. Women’s liberation had moved beyond getting the vote 
and was now raising consciousness about social position. Superhero comics 
responded somewhat in kind (Madrid 2016). For example, the story inside X50 is 
of a mild-mannered young woman kidnapped by followers of the supervillain 
Magneto and turned into Polaris. Her natural powers had lain dormant until 
Magneto’s minions activated them. One may critique the story as not exactly 
feminist, yet the result is a newly empowered young woman who at story’s end 
maintains her independence. 


Image 1 
X-Men #50 cover Copyright © 1968 Marvel Comics. 
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Image 2 
The Birth of Venus (Public Domain) 


Let us now jump ahead in real time from 1968 to 1993. According to the Valiant 
Wikia, the H17 cover was drawn by Howard Simpson, inked by Bob Layton, and 
colored by Maria Beccari. It shows the young, single black female character 
Shatiqua carried in the arms of the character Camouflage. She looks possibly 
surprised, as if he has just scooped her up. Her own superpower is fast agility 
and reflexes, yet we don’t know if she will resist or hang on to him in approval. 
The cover is thus an effective tease to entice us to see what will happen inside 
the story. It is only a tease, since this scene does not occur in the story, but it 
does symbolize what occurs. Shatiqua invites Simon, or Camouflage, to attend 
a house party with her. At the party, Simon beats up Shatiqua’s domineering 
and abusive boyfriend, before leaving with agents of the Harbinger Foundation. 
Shatiqua and Simon are friends, and he protects her in a way. 
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Image 3 
Harbinger #17 cover Copyright © 1993 Valiant Comics 


A variety of further interpretations of this cover can fit the zeitgeists of its 
time and our present. The 1990s saw the rise of third wave feminism, 
broadening out to include issues of race and class, and superhero comics took 
this influence up to the present day (Cardo and Curtis 2018). Here we have an 
unremarked example, a woman of color supported by an invisible man, fitting 
the third-wave context of the post-women’s lib years. In our current 21st 
century we have further gender issues. A Jungian reading sees the animus, the 
male aspect hidden inside the woman. Or a Jungian transgender reading sees 
the anima made flesh, the female aspect hidden inside the man replacing the 
fading man. If we don’t look inside the story, there is no certain clue of 
Camouflage’s gender, in fact, except for a lack of any hairstyle indicating short 
hair more common to men in 1993. 


The flexible utility of this cover owes to its true nature, which belongs to an 
art tradition in western civilization only a century old: camouflage art (Forbes 
2009). Perhaps the H17 artists Simpson and Layton intended no more than a 
contribution to the camouflage art tradition, but the colorist Maria Beccari 
made the dominant wall color green, which fits original camouflage based on 
nature. However, the green of nature is a symbol of natural power, and now a 
further connection to X50 arises. Polaris has naturally green hair besides a 
green costume, and as such resembles a kind of nature goddess, which is fitting 
since she commands magnetism, a force of nature. Her aura of power casts the 
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X-Men in a green light. Green is prominent on the H17 cover also, merely as the 
main color of the striped wallpaper. This green is in vertical panels and also 
designs running vertically along the wallpaper. And imagery of the wallpaper 
covers the character Camouflage as if it was lines of force channeled from 
nature. Since Camouflage is carrying the woman Shatiqua, it is as if she is 
supported by green lines of natural force, although she is obviously not in 
control of those forces like a nature goddess. She is not like Storm, the X-Men’s 
black African nature goddess who first appeared in 1975 (Dalbeto & Oliveira 
2015). 


So we do have a tonal contrast between covers. X50 shows an empowered 
young woman with those around her taken aback. Polaris floats in the air, a 
vertical orientation position. H17 shows a young woman taken off of her own 
feet by power, in a horizontal orientation. The third wave seems harder to 
control than the second wave, if we read gender politics into these covers. Was 
it so in society? At least in superhero comics, there was a proliferation of 
superheroines, including the X-Men (Campochiaro 2016). 


And where are they now? Polaris has maintained her popularity and continues 
to appear with the X-Men today. She is even one of the main characters in the 
live-actors TV show The Gifted, a spinoff of the Marvel Cinematic Universe X- 
Men on Fox TV. Shatiqua was a lesser character who only lasted six more issues 
after H17. Camouflage joined the Harbinger B-Squad and last appeared in 1995. 
My shy introverted nature is drawn to the Camouflage character, while my 
anima also seems OK with either woman, in X50 or H17. These images of 
beautiful young women, self-empowered or supported by a camouflaged man, 
call to me. Influenced by their times, such covers remain as powerful symbols, 
the waves of force the women channel matching their waves of feminism, 
spreading out across space and time to reach our present day. 
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Reconstructing Mythic Algebra 
By Michael Griffin 


Abstract 


This is the tenth in a series of papers on an algebra, derived from mythology, 
that can model symbolic processes. Previous papers used literary semantics, 
mythology, semiotics, philosophy and mathematics. The main features of the 
algebra are set-based elements and making association a new operation. While 
such a system can be reductive, it need not be. It may reconstruct into a more 
useful tool. Various implications for its foundations are considered. 


6 Keywords: 
algebra, association, mathematical modeling, numbers, reduction 


1. Introduction 


Mythic algebra began as a system to model mythology, then expanded into 
narration, thence to cover a host of mental processes using the operation of 
association (2003). Once the system was completed, new applications were 
made into semiotics and mathematics (2008). One may question just how far 
can a system go that is derived from mythology. A guiding assumption was that 
the mental processes that manifested as myths would also manifest as anything 
else, if only the underlying system was found. 

The guiding principle was to use the features of basic algebra, looking for 
group principles and two distinct operations. The results became the following 
system represented in a formulaic lineup: 
(p,q,X,y,S,t),M,R,M/R,R/M, >, =,4,~,=4,+,—,*,+ 
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This lineup separates into levels as: 

Sets (p,q,x,y,S,t) of elements people p and their actions q, things x and their 
actions y, space s and time t. 

Functions M,R,M/R,R/M,—, set states mythic M or real R that can map 
elements among them by / or just alter elements or states by >. 

Relations =,+,~,+# of equality, inequality, similarity, or dissimilarity. 
Operations +,—,*,+ of addition, subtraction, association or dissociation. 


2. Discretion 


Sets have discrete elements. By discrete, we mean separate, distinct, and 
also countable if we cared to. The meaning of countable will be explored in a 
later section, while here we look at the most basic definition of elements, 
their separate, distinct quality. Whether elements are in the same or different 
sets, they remain distinct from each other. A set of (A,A,A) has three A’s just 
as (A),(A),(A) does or the listing A,A,A does. 

Concrete reality clearly has things we perceive as distinct from each 
other: a rock is not a tree even if we have no names for them. Nature builds 
itself by using discrete elements, from atoms up to cells and beyond. Alfred 
North Whitehead (1967) in 1925 noted this fact of reality and examples of the 
advance in human thought once we recognize it: 


The influence of atomicity was not limited to chemistry. The living cell is to 
biology what the electron and the proton are to physics. Apart from cells and 
from aggregates of cells there are no biological phenomena. The cell theory 
was introduced into biology contemporaneously with, and independently of, 
Dalton’s atomic theory. The two theories are independent exemplifications of 
the same idea of ‘atomism.’ (99-100) 


Our languages have modeled or mimicked this reality of discrete 
elements by using discrete words, regardless of the particular syntax or 
semantics. Labeling with words requires otherness, difference. Before Derrida 
wrote anything on deconstruction, the Zen philosopher Alan Watts (1959) 
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observed the troubles that arise when making discrete distinctions that may be 
arbitrary: 


For the function of these nonsense terms is to draw our attention to the fact 
that logic and meaning, with its inherent duality, is a property of thought and 
language but not of the actual world. The nonverbal, concrete world contains 
no classes and no symbols which signify or mean anything other than 
themselves. Consequently it contains no duality. For duality arises only when 
we classify, only when we sort our experiences into mental boxes, since a box 
is no box without an inside and an outside. (80) 


This “inherent duality” goes at least as far back as Plato and Aristotle, whose 
ideas were expressed as three Laws of Thought: 1. The law of identity [A is A]. 
2. The law of contradiction [either A or not- A] . 3. The law of exclusion, or 
excluded middle [only A or not- A] (Law of thought, 2019). 


Not only languages, but thought itself may become biased into useless or 
useful dichotomies. As the Taoists noted millennia ago (2007), once you make a 
discrete thing or quality you then have to have something else that is not that 
thing: 


For is and is-not come together, 
Hard and easy are complementary; 
Long and short are relative; 

High and low are comparative; 

Pitch and sound make harmony; 
Before and after are a sequence. (2) 


Cut out windows and doors 
In the house as you build; 
But the use of the house 
Will depend on the space 
In the walls that is void. 


So advantage is had 
From whatever is there; 
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But usefulness rises 
from whatever is not. (11) 
(Blakney 60, 70) 


Some basic dichotomies exist in mythic algebra, too. There is a static- 
dynamic principle to divide elements: static p,x,s or dynamic q,y,t. There is 
also a distinction of persons-things or neither, as p,q or x,y or s,t. This has 
been critiqued, for what defines a person whereas a sentient creature like a 
pet is a thing? If this criterion is a human body, then sentient minds don’t 
count. One has to define the elements according to need. 

Then the states of sets divide into the basic dichotomy of mythic M or 
real R, with mythic defined as not-real. Generalizing states into F or G still 
means that state G is not-F. Any number of distinct states can then be notated, 
all defined as not each other: A,B,C,D,E,F,G,H,I,J,K,L,N,O,U,V,W,Z, etc. 

What criteria make them not equivalent? It depends on the context. For 
mythic stories, the M-R distinction was based on an M(s,t) mythic spacetime 
which was not in our everyday world. For an F-G distinction it could simply be 
two separated sets, though seemingly equivalent elements: F(a,b,c), G(a,b,c). 
F is this one, G is that one. 

So we now have sets of six basic elements which can vary in their 
definitions. The state functions of these sets can also vary in definition, just as 
long as they differ from each other: M-R, F-G, etc. The elements and states are 
discrete because they differ in binary polarities. Elements p,x,s are similarly 
static, yet p,q are similarly of people but x,s are not. The utility of a people- 
things distinction fits realms in which people figure, such as the human mind or 
cultures. In realms of physical nature or pure mathematics, this may not 
matter. 

These four different realms of use will be examined also in a later 
section. For now we can conclude that elements and states of sets are only 
defined by the quality of being discrete from each other. Another meaning of 
discrete is unconnected, which brings us to consider the next levels of mythic 
algebra. 


3. Plus -- or Not 
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The basic operation that all mathematics is founded upon is addition. 
Once we have discrete units we combine them. Undoing addition is subtraction, 
extended addition is turned into the shortcut of multiplication, or its undoing is 
division. Mythic algebra does not consider multiplication-division operations, 
presuming they are implied by addition-subtraction. But what else may 
elements do besides combine by adding? They may add to stay distinct, such 


as: A+B = A+B, or they may add to transform, such as: A+B->LIC, like 1+2=3 asa 
new number. 

These kinds of operations work well with discrete elements, but elements 
can also have a continuous connection apart from this, even if they maintain 
their discrete character. Such connections may not fit addition, but rather 
addition may fit into such broader connections. This continuous connection or 
linkage has been modeled as the * operation of association. Some sketches can 
show the inadequacy of addition to fully convey all possible connections of 


discrete point-elements: 


wry " 
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Points A,B,C,D are linked as A*xB, A*C,UA*D and arbitrary measures of the 


paths may be taken as the magnitudes of points B,C,D. In the first example, 
A+B+C+D = 2+2+2 = 6, and in the second example 3+3+3 = 9 yet in both 
examples the paths are the same lengths. Any scale of distance does not really 


matter to A*_B, etc. 
Or consider defining point A by its unequal links: 
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On the left, A= 1+1+2+3 =7 

On the right, A= 1+1+1 =3 

Yet A and B are the same path and actual distance in both cases. Even B in 
these examples has magnitude 2 or just 1. Traditional number lines avoid this 
confusion of miscounts by keeping connections in a single dimension to 
measure, so any differences of scaling can be compared: 


{| ats ee ee > 
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A__+__+__B is 3/3 which equals A___+ B or 2/2 


But such additive lines are single components of possibly endless continuous 
links: 
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whether on a two-dimensional page or any-dimensional space. As if out 


of Flatland (1884), a line connecting two points may only convey part of their 
total linkage: 


. | 


And if we only define the point's magnitude by measure along that single 
dimension, we miss all of the other magnitudes and path-connections notated 
by the asterisk symbol *. 


4, Levels 
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Besides the extra dimensions of connectivity, levels of organization may 
upscale or downsize in a fractal-like style of structure, maintaining mythic 
algebra at any level just as arithmetic does. The results of any use of mythic 
algebra may be subsumed into a new basic set element, its opposite elements 
then noted, and the usual mythic algebra operations and functions performed 
on these new elements. 

By opposite, | mean pairs of static-dynamic elements. Even the space- 
time pair (s,t) can be a basic static-dynamic pair, if we define space as the 
field that allows differing elements to occur, and time as the force that allows 
change to occur, such as motion or mapping or any action. 

This makes a kind of reduction, but not reductive to the single operation 
of addition, as arithmetic does, and the edifice of mathematics built upon 
that. The properties of one level may not be predictable from the association 
links’ principles at a different level, so no perfect reductionism exists. A 
structure can still be sketched to show how one group of associations may be 
arbitrarily defined as the next level's new basic elements: 


PINE wero Se CE EE aaRN 
pew Basie eS Aisng ven 
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— aide } ; , le aa 
Za A </ ff = poy 


124 


Circled collections would be new element-points. 
With the newer elements we may have only a sketch of: 


Vv ce , 


And such a rescaling of perspective itself need not be on a uniform scale 
measurable by arithmetic. 

However, natural science does model reality using levels of scaling of 
uniform numerical measure. We proceed from the units of ecology - whole 
organisms, to units of biology - body parts, to units of chemistry, to underlying 
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physics, to theoretical mathematical models of the basis of physics. Each level 
uses numerical addition to construct the next level, but even here we get new 
properties unexpected and not predictable from earlier levels. 

Still, these new properties can usually be modeled with the same 
arithmetic-based mathematics that also is used for reduction between levels. 
The addition operation, using discrete numbers, does well to model nature. It 
is simply a starting fact without prior justification, such as is remarked upon 
mathematics by Wigner (1960). 

If additive numbers are just one aspect of a larger mythic algebra 
using * connections, then anything modeled by mathematics may have other 
real links missed by the traditional mathematics. It remains to prove such links 
and avoid the pitfalls of false analogies and wishful, magical thinking. And 
perhaps nature is so only because it is limited to arithmetical number- 
mathematics. But any emergent properties in nature may indicate the 
missing * links of the association operation. 


5. New Math 


| have always viewed askance any system of claims to knowledge that 
can’t be turned into a visual diagram or also into a structural symbolic system 
such as mathematics or logic, even though | consider all such systems merely 
provisional, pragmatic knowledge. Nonetheless, any long tome | consider as 
talking a subject to death without getting to any deep understanding. This is 
undoubtedly a bias of my own brain, and an urge to simplify and unify. Since 
words to me are mere labels, | look for symbols that convey real force, more 
reality than labels. Our scientific civilization has a few such systems, mainly of 
mathematics, and perhaps this has been its appeal to me, a feeling that it is 
truer than mere word labels. Yet such truths seem so limited, that one can 
believe that a better, truer mathematics is possible. Perhaps this has been an 
urge upon me, too. 
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